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SBCTION  L— UNEAB  MEASUBEEL 

INTBODVOTIOH. 

Tbbbqi  lifif^ftT  meamras  are  ezprano^  tiucDittdioiit 
ia  terms  of  British  inches  and  dedmals  of  an  inch ; 
no  otiiar  name  of  linear  measme  hai^ring  been  emr 
ployed;  and  eveiy  measorii^  jodt  bar,  scaler  or 
fine  hai^ring  been  specially  pcqpwed  for  Uiis  irotl; 
and  graduated  to  show  inches  only,  in  numbers  of 
either  5,  or  some  multiple  of  5.  For  coarse  work, 
the  rods  had  their  inches  painted  alternately  black 
»d  white.  fi.etio«B  being  Z  ««l  off  by  Lm.- 
tion,  or  by  a  portable  inch-scale  finely  divided ; 
while  for  closer  work  the  bevelled  edge  of  each 
scale  was  subdivided  into  tenths,  and  half-tenths, 
— which  allowed  a  reading  off  with  certainty  to 
the  merest  hundredth  of  an  inch,  even  under  the 
necessarily  imperfect  candle  illumination  of  the 
interior  of  the  P3rramid  ;  the  readings  being  always 
taken  in  terms  of  decimal  fractions  of  the  whole 
inch,  and  never  in  tenths  of  the  smallest  divisional 
space  on  the  scale,  when  that  was  other  than  a 
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INtltODUCTION. 
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tenth,  or  htuidredth  of  an  inch.  One  of  the  five- 
inch  8cet^>  by  Mr.  T.  Cooke  and  Sons  of  York,  was 
subdiviifed,  and  with  great  neatness,  to  every  hun- 
dredtJii  of  an  inch ;  allowing  readings  to  be  taken 
'*with  a  hand-magnifier  to  '001  or  '002  of  an  inch. 
But  this  was  found  to  be  beyond  the  requirements 
of  the  Pyramid  in  its  present  state,  and  was  only 
employed  in  the  operations  for  comparing  the 
lengths  of  the  several  bars  or  scales,  actually 
employed  in  the  measuring, — ^with  a  standard  of 
acknowledged  authority ;  and  deducing  thence  the 
corrections  to  be  employed,  to  reduce  whatever 
lengths  had  been  observed  in  terms  of  inches  of  the 
X-into  true  Britidi  rtandard  inches ;  whieh  «, 
accordingly  the  inches  in  which  all  the  following 
observations  are,  or  are  intended  to  be,  expressed, 
when  not  otherwise  specially  noted. 

The  rods  or  scales  employed  were  as  follows,  for 
any  outside  work,  or  forms  : — 


Material— when 

Nominal 

Divided  to,  on 

Traelei«th 

Nrnmeof 
Scale. 

of  wood,  tipped 

with  brass  at 

each  end. 

Edges 

bereUed 

in  British 
inches 

whenia 
BOTt 

Length. 

Breadth. 

Thick- 
ness. 

Fine 
edge. 

Middleu 

Thick 
edge. 

inches. 

inches. 

inches. 

inches. 

inches. 

Inches. 

Cooke,  5 

Ivory,    .     . 

5 

1-6 

•15 

one 

•01 

•   • 

0 

4-995 

Adie,    b 

Ivory,   .     , 

6 

1-2 

•1 

two 

05 

05 

4-994 

••      12 

Box-wood, 

12 

1-8 

•34 

one 

05 

1 

11-964 

,•     25 

Box-wood, 

25 

•  •  • 

•  •  • 

one 

05 

1 

24-907 

..     60 

Maple- wood. 

50 

•  •  • 

••  • 

one 

05 

1 

49-987 

50A 

Fir,  painted. 

50 

2-3 

•7 

one 

50-008 

50B 

Fir,  painted. 

50 

2-3 

•7 

one 

49-995 

100  A 

Fir,  painted. 

100 

30 

•9 

one 

100-016 

100  B 

Fir,  painted. 

100 

30 

•9 

one 

100-031 

600  Upe 

Steel  tape. 

600 

•  •  • 

•  •  • 

0 

■  • 

For  inffide  meuaam^  m  inside  the  eoffer  and 
innde  Am  paasagM  or  tooau^  f«  tliMr  tetadHi  or 
Im^I^  a  eefc  of  aKder  scales  was  empkq^ ;  madeitf 
ntahegpny,  ended  inUt  hnm,  and  tlie  biMS  t^iped 
wAtt&A,  shaved  er  bereDed  off  on  eveiy  side  to  an 
aeote  aoj^  so  as  to  offer  no  impediment  to  measiuy 
iiB^dttfOoabiindeacabe;  and4ippea]inggttieia% 
of  tibJa  figme  r— 
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Tbe  thidcer  part  of  the  aixangement  is  a  hoUow 
sqoaie  tnhe^  r25  inch  square  outside  in  cross  sec- 
tion ;  in  which  sUdes  the  thinner  part^ — which  ia  a 
aoM  mahogany  rodt  '76  inch  square  in  cross  section, 
and  can  be  clamped  at  any  point  by  an  appropriate 
screw.  The  slider  alone  is  divided,  so  that  it 
measures  only  the  excess  beyond  the  closed  length, 
whence  the  name  of  each  slider  is  derived.  The 
divisions  merely  consist  of  whole  inches^  painted 
alternately  black  and  white,  and  numbered.  The 
sliding  rod  was  made  in  every  case  as  long  as  the 
hollow  trunk  permitted ;  but  if  the  subject  allowed, 
no  slider  was  used  with  its  sliding  rod  projecting 
very  fax.  The  lengths^  however,  of  each  slider,  were 
taken  at  many  different  inches  of  protrusion  of  its 
inside  sliding  rod,  as  thus : — 
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Slides  25. 

(Used  chiefly  for  internal  breadths,  and  depths  of 

coffer.) 

Koiubul  Leogtluf, 

B«a  L«iigtlw  in 

Nominal  Length!, 

BmI  Lengths  in 

indheiL 

Brittiihiiiohaa. 

inoheiL 

BritiBh  inehee. 

25         - 

24-965 

34 

e 

33*993 

26         - 

25*949 

35 

a 

34*993 

27 

26-981 

36 

« 

35-988 

31         - 

30-975 

41 

«- 

41-003 

Slider  35. 

(Used  chiefly  for  the  breadths  and  heights  of 
passages,  doorways,  and  ramp  intervals ;  and  its 
correction,  for  reducing  a  length  given  by  its  divi- 
sions to  true  British  inches,  has  been  considered 
=  —  -152  inch.) 


Nominal  Timgth. 

Real  Length. 

Nominal  Length. 

Seal  Length. 

35 

ea 

34-863 

48 

a 

47-862 

36 

a 

35-868 

49 

mm 

48-821 

40 

a. 

39-866 

50 

s 

49-855 

41 

a 

40-856 

51 

a 

50-837 

42 

» 

41-860 

52 

a 

51-858 

43 

a 

42-858 

53 

a 

52-849 

44 

« 

43-864 

54 

a 

53-858 

45 

B 

44-871 

55 

a 

54-859 

46 

mm 

45-869 

56 

mt 

55-875 

47 

46-855 

Slide 

B  50 

61 

60-855 

(Correction  to  reduce  a  measure  in  its  nominal 
inches  to  true  British  inches  =  +  '060  inch.) 


Nominal  Length. 

Itue  Length. 

Nominal  Length. 

Trae  Length. 

50 

a- 

50-044 

61 

a 

61-060 

51 

a 

51-068 

66 

a 

66-055 

52 

a- 

52-067 

71 

a 

71066 

53 

a 

53-072 

76 

a 

76055 

54 

a 

54-048 

81 

a 

81-055 

55 

a 

55-077 

86 

a 

86-045 

56 

OB 

56-060 

91 

a 

91-068 

sect.  i.]  introddction.  5 

Slidee  70. 
(Coirection  to  reduce  a  measure  in  its  nominal 
inches  to  true  British  inches  =  +  '130  inch,  nearly.) 

Xoaliul  Langtb.  Tna  LengUi. 

I                                          70  -  7O-0S7 

I                                         71  -  71 -107 

L                                        78  -  7«'121 

■ ^            77  -  J7-1M                

71  -  W-M7 

II  -  Hl'lSS 

M  -  M-U» 

u.    -      «>ia 

96        -        M-lll 
SUDXB  100. 


SlIDEB  400. 
This  was  a  variation  on  all  the  former  sliders; 
and  was  compoeed  of  three  hollow  trunks  of  maho- 
gany, sliding  one  within  the  other,  and  fixable  atone 
point  only  by  a  stoat  brass  pin  ;  in  the  brass  plate 
ftHming  the  base  of  the  lower  and  thicker  trunk, 
m  strong  steel  p^  was  screwed  (so  that  vertical 
heights  might  be  measured  buly  on  sloping  floors) ; 
and  from  the  top  of  the  uppermost  trunk  there  could 
be  drawn  forth, — by  a  string  passing  over  a  pulley, 
and  capable  of  being  either  pulled  from,  or  clamped, 
below, — a  solid  rod,  marked  with  inches,  and  pointed 
at  the  end.      After  a  particular  measure  on  one 
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occasion  in  the  grand  gallery,  this  rod  was  laid 
down  on  a  level  floor,  and  tested  by  100  B,  with 
the  following  result : — 

Tested  Length,  in     Beal  Length  ta 
terms  of  100  B.        British  inehes. 


Nominal  Length  of  BUder  400  st 

s  psrticalar  point  of  its 

Slider  pert 

inches. 

Steel  peg    . 

B> 

10*00 

First  trunk 

a. 

100-00 

Second  „ 

— 

99-92 

Third    „ 

B 

99*95 

Sliding  part  at 

40-3 

85017 

350*2  350-8 


This,  and  the  other  smaller  sliding  scales,  were 
all  made  by  Mr.  T.  Cooke  and  Sons  of  York,  and 
gave  great  satisfaction  ;  if  too,  there  is  a  large  con- 
stant error  about  some  of  them,  as  slider  36,  it  had 
been  intimated  to  Mr.  Cooke,  that  these  rods  were 
only  intended  to  carry  a  measured  length  from  the 
thing  measured  to  a  certain  reference  scale  of  higher 
order,  which  was  alone  to  be  held  answerable  for 
the  truth  of  its  figurea 

REFERENCE  SCALE. 

The  reference  scale  was  itself  however,  only  an 
intermediary  between  the  practical  bars  employed 
in  measuring;  and  the  standard  scale  (of  which  pie- 
aently),  and  was  thus  composed : — 

A  flat  bar,  105  inches  long,  5  broad,  and  0'6 
thick,  laid  flat  on  the  shallow  floor  of  a  very  stout 
box,  116  inches  long,  8  inches  square  at  the  endfl^ 
and  composed  of  wood  1*3  inch  thick,  with  deep 


siB&^3  watmKmoasi. 


♦  • 


iMie%  to  pKwmt  gpmty4^sMm^  and 
lpM«d:  1^  tiMnoometaEB  a*  eitiber  mi  to  ihAW 
AeitoD^emtaxe;  tlie  dhinoiui  were  at  9mtf  6 
indbea;  and  ^em  wero  gan-iiietal  laetaag^  pra^ 
tide^  006  of  wUdi  was  fixed  wrm  liie  cmrnneitdbng 
dimbD^  aod  tiie  other  bimiglrt  to  toa^  one  end  ol 
maf  io4  whoae  elfaer  end  wu  toaflhii^  tiie  fiasad 
MtalJ»x£Mer^«eeBa0ftl^ 
ieetai§^  bqrimd  iJie  laat  S«iiieli  dhkioii  of  ^ 
njanaoB  aeale  waa  tilien  nad  off  bjr  mema  ol  tbe 
(Moatt  ivotj  aealfi^  divided  to  *01  iniih ;  attd«  bjr  ^ 
wmgdBm,  detarmined  to  *001. 

But  tibe  fttt  Imt  of  llbB  mfermee  acale^  which  had 
bean  nade  oat  of  an  oigaii^pqw  of  die  dato  of 
Qienr  Amie'a  x«ig!i»  Idii^  bjrmy* 

firaid  Mr.  Joseph  Sidebotham,  of  Manchester,  and 
reported  by  several  of  his  friends  to  be  aknost 
matchless,  when  coated  with  copal  varnish,  for  the 
construction  of  measuring-rods  of  mvariable  length, 
— had  been  unhappily  treated  to  linseed-oil  instead, 
by  the  optician  into  whose  hands  I  had  intrusted 
it;  and  this  circumstance,  joined  perhaps  to  its 
having  been  cut  out  in  the  direction  of  a  radial 
plane  of  the  original  tree,  and  to  the  heat  and 
drought  of  Egypt^ — set  the  bar  twisting  at  such  a 
rate  in  the  plane  of  its  breadth,  great  as  that  was, 
that  in  a  short  time  it  would  no  longer  go  into  its 
box,  and  had  to  be  discarded  In  its  place,  how- 
ever, I  pencilled  a  scale  on  the  inside  bottom  of 
the  box,  put  in  every  fifth  inch  by  means  of  a  fine 
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cut  with  a  penknife,  and  used  these  divisions  i 
afterwards  as  the  reference  scale  ;  emplojing  for  the 
time  an  estimated  value  of  their  proportion  to 
British  inches. 

Now,  the  5-inch  spaces  of  the  reference  scale  had 
been  intended,  in  any  case,  to  be  compared  with  a 
5-inch  atone  standard,  by  means  of  a  micrometer- 
microscope  beam-compass ;  which,  together  with  the 
said  standard,  had  been  prepared  for  me  before  leav- 
ing England  by  an  optician  there.  But  when  he 
brought  the  combined  apparatus  to  me  in  Liverpool, 
only  on  the  eve  of  embarking,  and  it  appeared  made 
quite  contrary  to  instructions,  and  very  ineffective, 
^I  handed  it  back  to  him  to  alter ;  and  he  pro- 
mised so  to  alter  it  and  send  it  out  after  me  to 
Egypt  within  one  month,  on  pain  of  paying  a 
penalty  of  1  Os.  per  day  for  every  day's  delay  beyond 
the  month  ;  but  I  have  not  seen  it  from  that  time 
to  this,  though  he  states  that  he  sent  it  to  Alexan- 
dria three  months  after  tlie  appointed  time. 

Being  dri^'cn,  therefore,  to  make  some  extempore 
apology  for  a  length-carrier  when  engaged  at  the 
Pyi-amid,  I  prepared  a  piece  of  ancient  basalt ; 
scratched  with  a  diamond  ring  an  approximate 
5-ineh  length  thereon  ;  and  compared  every  5-inch 
space  of  the  reference  scale  with  this  basalt  standard, 
through  means  of  the  ivory  scale  divided  to  '01  of 
an  inch.  In  this  manner  the  lengths  of  all  the  mea- 
sures used  about  the  Pyi-amid  became  known,  in 
terms  of  the  basalt  standard ;  and  were  so  dete 
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miQed  three  times,  on  February  20,  March  32,  i 

March  28,  at  temperaturea  varying  from 


BASALT  STAKDAKa  ^M 

The  basalt  standard  having  been  safely  brougjit 
home,  was  compared,  at  the  Royal  Obeervatory, 
Edinburgh,  on  September  7,  22,  and  23, — at  mean 
temperatures  of  59' and  60*, — with  a  atandaid  yard- 
measure,  constructed  by  Captain  Katcr  in  the  year 
1824,  and  presented  by  the  [mperial  Govenunent 
to  the  Magistrates  of  Edinburgh ;  who  kindly  lent 
it  to  me  for  the  purpose  of  makii^  ao  itKi'Wiji  a 
comparison.  This  yard-standard  had  hitherto  ftpp*' 
rently  never  been  used,  being  kept  only  as  a  leaerve, 
and  consists  of  a  bar  of  brass,  1  inch  square  in  crom 
section,  with  raised  steel  ends,  O'S  inch  thick,  and 
I  inch  broad  and  hi^ ;  the  distance  between 
the  inner  surfaces  of  these  raised  ends  being  Ihe 
standard  36  inches  required.  For  the  purposes 
of  comparison,  the  Kater  standard  was  not  taken 
out  of  its  box ;  but  as  it  lay  ther^  the  length 
innde  its  uprighta  was  taken  off  by  one  of  the 
^rnunid  slider  scales,  and  by  that  transferred  to 
ibe  reference  scale ;  whose  values  were  in  that 
manner  ascertained,  in  terms  of  the  inches  of  the 
Kater  standard  yard ;  and  immediately  afterwards 
lay  another  operation,  in  terms  of  the  inches  of  the 
reputed  5-inch  basalt  standard. 

The  inches  of  the  basalt  standard  being  thus 
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compared  with  those  of  the  Kater  standard,  were 
found  too  short ;  or  that  the  basalt  reputed  5  inches 
were  really  only  of  the  value  of  4*994  inches  of  the 
Kater  standard. 

Now  in  the  comparisons  made  at  the  Pyramid, 
I  had  suspected  the  basalt  standard  to  be  rather 
small,  and  had  assumed  its  nominal  length  at 
4*996  ;  but  after  the  above  determination  with  the 
Kater  yard,  the  values  obtained  at  the  Pyramid 
were  all  altered  to  a  value  of  the  basalt  =  4*994 ; 
and  these  are  the  numbers  which  are  given  in  pre- 
ceding pages  as  the  true  length  in  British  inches  of 
the  several  scales  employed  at  the  Pyramid. 

When  all  four  sides  of  the  base  of  the  Pyramid 
shall  be  opened  up  at  some  future  day,  more  accu- 
rate means  of  mensuration  than  the  above,  will  have 
to  be  employed. 
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JfFLOO 

It;  men 

urtaof 

or  north,  end  of  udd  floor ;  and  then  from  joint  to  joint 

if' 

lanhM. 

si" 

JulU. 

irJk 

111 
111 

i 

ChinclArofJoLnt.  >[E. 

iDUhct. 

taci™. 

luchM. 
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0 

0-0 

0-0 

0-0 

0-0 

00 

1 

M-S 
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64-2 

S4-1 

54-1 

I'flie'  *■'■■  '*'''^ '^""  """ 

s 

47-9 

4S-0 

48^1 

48-0 

1021 

Good. 

s 

S8-9 

sg-o 

58-9 

66-9 

1610 

Very  good  and  dose. 

4 

85-3 

5S-2 

65-S 

66-4 

216-4 

Very  good  and  oloae. 

ff 

M7 

ase 

B67 

667 

282-1 

Indifferent. 

TLopg  tiDlaa  herMbool  cut 
In  middle  of  flour,  ud  ot 

fiS-S 

aB<o 

S94 

89-a 

3*1-3 

1    id!ior<^ij(hllDcJinoriidw 

L  o(i«B«ao. 

7 

etio 

G63 

68-2 

G6'2 

407-5 

Bod,  aiul  do.  aa  to  lioles. 

8 
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62-2 

52-4 

G2'4 

469-9 

Bad,  and  do. 

9 

623 

62-8 

62-8 

62-6 

622-4 

Bad,  and  do. 

10 

S3-3 

633 

627 

53-1 

B75-6 

Bad,  and  do. 

11 

3S'l 

36-3 

36fl 

36  1 

611-6 

Bad,  and  do. 

13 

3fl6 

39-2 

397 

396 

651-1 

Bad,  and  do. 

IS 

SI -4 

616 

814 

61-4 

702-6 

Bad,  and  do. 

u 

Sl-4 

617 

61-6 

61-6 

784-1 

Bad,  and  do. 

|-Bol.  SI  inch*  deep  Uglni 
hen.mdihoirilloor-MoU 

IS 

SB'S 

36-4 

36-8 

36-6 

36-B 

790-6 

uU  of  puugi,  through 

IS 

4S-4 

4B'6 

48-7 

48-4 

485 

839  1 

Bad. 

17 

40-2 

39'8 

40-0 

400 

40-« 

Bad,  as  being  broken. 

18 

M-7 

248 

24-8 

248 

903  0 

Bad.  aud  do. 

19 

S0-1 

•W 

362 

33-2 

35-2 

9391 

Better. 

90 

... 

637 

635 

63-6 

10027 

1  DliguDiJ  1  cttiiB,  Imt  wHb 
1   neighbouring  cncki. 

SI 

463 

466 

46-6 

1049-3 

Diagonal  and  c]oa«. 

SI" 

133-3 

22-± 

20-± 

21-± 

1070-± 

Sand-beap. 

/*i^"?2^  ''Stow  "th2 

t,pU«. 

*!• 

*4-± 

4«-± 

60- ± 

48-± 

1119-± 
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'EAmndeofitsFuooiR;  measaresofthejointB  there,  from  beginniiig^ 
or  top,  or  north  end  of  aaid  floor,  and  then  from  joint  to  joint 


No.  of 
Joint 
ttom 
Top  or 
North. 

Hea- 

raredon 

Jtniuury 

S8th. 

JtMouy 
S9th. 

Con- 
cluded 
Mean, 

fh>m 

Joint  to 

Joint 

Whole  Dii- 
taneefrom 
bednnlng 
of  Fueage 
Floor. 

Character  of  Joint,  etc 

0 

0-0 

00 

0*0 

0*0 

1 

54-6 

54-6 

54*6 

54*6 

iDdifirairoiit* 

2 

47-7 

47« 

47*6 

102-2 

Better. 

3 

67-8 

58*1 

58*0 

160*2 

Good  and  fine,  ie.«  thin. 

4 

55-0 

54-9 

55*0 

216*2 

(  Thin  and  fine,  but  partly 
(      concealed  in  a  hole. 

6 

68-5 

68-4 

68*4 

283-6 

Indifferent. 

6 

590 

58-8 

58*9 

342-5 

Bad. 

7 

66-2 

66-3 

66*2 

408-7 

Bad  and  broken. 

8 

51-7 

51*8 

51-8 

460-5 

Much  broken. 

9 

59-5 

590 

59-2 

519-7 

( Broken,    and    not   aqnare 
acron  floor. 

10 

53*2 

52-8 

530 

572*7 

Broken,    and    not   aqnare 
acron  floor. 

11 

38*8 

38-9 

38*8 

611*5 

Very  bad  and  broken. 

12 

40*4 

40*8 

40-4 

651-9 

Bad  and  broken. 

13 

50-8 

51-0 

50-9 

702*8 

Bad  and  broken. 

14 

63-0 

52*5 

52*8 

755*6 

( y  exy   bad,    broken,    and 
(      ¥dde. 
Better. 

15 

36-3 

36*6 

36-4 

792-0 

16 

48-5 

48-7 

48-6 

840-6 

Very  much  broken. 

17 

40-0 

40*1 

40-0 

880-6 

Very  broken. 

18 

24-7 

24-6 

24-6 

905-2 

(  €U>od  originally,  but  since 
broken  at  edgea. 

19 

351 

35*4 

35*2 

940-4 

Good ;  very  hard  atone  be* 

tween  thia  and  last  joint. 

I  Diagonal  good,  and  in  very 

20 

57-0 

57-0 

67-0 

997*4 

1     hard    stone,    bat   with 
S     many   neighbouring 

(     cracks. 

21 

36-0 

36*4 

86-2 

1033*6 

Diagonal,  and  do.  do. 
rSand   heapf    adventitious, 
mixed  with  broken  stones. 

21' 

35± 

30- 

32*± 

1066*± 

'I    blocks  up  entrance  paa- 
sage  beyond  and  below 
^    this  point 

hmttOK. 
Vai  BUi  namd  ikk  Am  aUa. 


NOBbfTOf 

Jaiatto 

Do.  OS 

Wbal«  dlrtuM 

Do.  oa 
But  ■Id*. 

0 

0-0 

0-0 

0-0 

O'O 

1 

84-1 

M-6 

H-1 

64-6 

+'b-6 

2 

46-0 

47-6 

1021 

102-3 

+   01 

S 

58-0 

B8-0 

1S1« 

160-2 

—  0-8 

4 

55-4 

55-0 

ai64 

215-2 

—    1-2 

S 

66-7 

68-4 

2821 

SS3-6 

+    1-6 

6 

69-2 

68-9 

341-3 

342  5 

+    1-2 

7 

66-S 

66'2 

407-5 

4087 

+    1-2 

8 

624 

Sl-8 

469-9 

4605 

+   0-6 

9 

626 

S9iJ 

522-4 

619-7 

~~  2-7 

IQ 

631 

63« 

875-5 

678-7 

—   2-8 

11 

361 

38-8 

611-6 

6116 

—  01 

IS 

SOS 

40-4 

«SM 

651-9 

+   0-8 

IS 

614 

50-9 

708-8 

70S-8 

+   0-3 

u 

61 « 

628 

754-1 

7B6-6 

+    1-6 

IS 

36  5 

364 

790-6 

7920 

+    !■■* 

16 

48fi 

486 

8391 

8406 

+    IS 

17 

40-0 

4«-0 

879-1 

880-6 

+    1-5 

18 

H-8 

246 

903-9 

906-2 

+    1-3 

19 

35-2 

36-2 

039- 1 

940-4 

+    1-3 

» 

as-s 

67-0 

1002-7 

997  4 

—    6-3 

SI 

48-6 

36-2 

I04fl3 

1033-6 

—  15-7 

sr 

21 -t 

32-± 

1070  ± 

1066-1 

-   4-± 

21* 

49 -i 

1119-± 

MOTES  ON   rLOOB  OP  ENTSANCE   PASSAGE,   TO 
ACOOHFANY  THE  HEABUBES. 

Hub  floor  is  all  in  a  limestone,  cloee,  compact, 
more  or  lem  hard  in  places,  abrading  a  fine  white 
dust,  which  rises  in  smoke-like   clouds  under  the 
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feet  from  holes  where  it  has  accumulated.  In  parts 
not  exposed  to  friction,  this  limestone  has  a  ten- 
dency to  decay  into  or  acquire  a  rough,  coarse 
surface,  something  like  what  granite  might  present, 
if  coated  over  with  thin,  yellowish,  lime- wash  ;  but 
where  under  friction,  as  from  the  feet  of  countless 
travellers,  it  has  approached  a  smooth,  glossy,  and 
marble-like  appearance.  There  has  been  a  slight 
wearing  down  of  the  floor  over  its  whole  breadth, 
as  evident  by  its  present  level  compared  with  the 
side  jointa 

To  assist  men,  apparently,  to  ascend  and  descend 
on  the  originally  smooth,  sloping  surface,  occasional 
shallow,  transverse  holes  or  notches  have  been  rudely 
cut  in  the  floor  at  moderate  distances  apart.  But 
much  more  rudely  still,  has  the  operation  been  per- 
formed towards  the  middle  and  lower  end  (of  the 
here  measured  portion)  of  the  passage,  where  the 
floor-stone  is  not  so  hard  as  near  the  beginning. 
For  in  such  parts,  these  transverse  holes,  usually 
about  two-thirds  the  breadth  of  the  passage,  have 
been  lengthened  out^  preserving  their  breadth,  until 
they  meet  and  join  each  other  longitudinally ;  and 
have  then  been  deepened  so  as  almost  to  form  a  sort 
of  ditch,  running  along  or  through  the  central  line 
of  the  passage  floor ;  very  rough  and  broken,  but 
yet  enabling  the  ascent  and  descent  to  be  made  with 
only  little  stooping.  These  floor-holes  have  attained 
the  following  vertical  depths  at  the  given  distances 
from  the  North  beginning  of  floor,  viz. : — 


t/oirUe  of  floor,  walls,  and-  rooffrtfi 

OF  G/i£Ai 

openeS  out  on/^lane/  of  6 


Scah^ofSritakilmdus  ^r  Size,'  m 


A,  A,  A,  A,  &^Sa4tm4ntshtft. 

B,  S,   B,    Lin^offl^or,  ofpaMsaac. 

C,  C,    C,    EastwalL. 

G,     G,    Gi<anzi£^pt>ftcaUzs,  lower  6iUt-end/  of,  <Ja»in^  <» 

B,     Htap  of  a^aitUieu*  dust  i^  ruibieh/ irottqhi  uv  i^ » 

I,    .  ChZ^A  .AlMam^OTtk  hoU',  wA^re.  it  iroAe,  in/o  Weet^n 

ofg^tii^^  roand'  iAcJ'fHea/&a  ilfffXs,  t6  zftio  the,  Hr. 


PI  2 


ric€/J  of  FfUranct/  Pass 004/ 

}AMiD 

or  tasemaU/  shuty. 


jM#  (^f;;:^t: 


D 


w  « 


>  <'^>)  (2 


(ti 


JOO 


400 


300 


100 


100 
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ic^  fro79v  NcrtJu  e/id^  of  floor. 


,    Dy   D,    West'  wait   of passa^^. 

\  £,  rf  JE.  f,  Roof  of  pass  cLa€^,  repe4iied.  iwiccy 

'  first  asandinq  j)(tssa^£/. 


nlrcuw^  passage ,  and  sfil/^  servf.s  irajyfM^r's  as  a  fmans 
i>r^  Passaa^. . 
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IAtudmboiit  dirtaii<M,2D0.  dipfti(lwl«—    <■ 
300,  ■      "    • 


«0. 


At  the  dattaaao  of  about  1000  indiei^  llie  lioI« 
IB  dkB  floar  oeaae ;  lad  tpgaieaify  beeanse  llum^  a 
vccy  mvdi  Iiarcler  stou  k  em;|^07ed  ;  to  luvd  as  to 
ban  defied  boUi  men  and  natiue  to  mjnn  i^  end 
to  bava  kA  fbv  a  ahtat  vpaoe  tihe  of^jinal  floor 
■o&oe  elinoet  nnalsaded  and  nninjiiTed.  Bdow,  . 
or  bijond  aboirt  1100  indue  cf  diitanc^  tibe  fiMher 
floor  ia  enoombend,  and  the  wbde  peeBRge  down  to 
fte  enbtBRanean  room  of  &e  j^iamid  ia  rtoj^wd 
wp  bgr  heape  of  stonee  and  eand,  adtentitioaify  ta 
nuBchieTously  introducecl  by  the  Arabs  in  the  course 
of  the  last  few  years  ;  and  effectively  limiting  now 
the  amonnt  of  '  entrance  passage'  that  can  be  care- 
folly  examined. 

Only  on  the  third  occasion  of  meaeiiring,  did  I 
peTCeive,  that  the  piece  of  uninjured  flooring,  eztend- 
inf^from  940' to  1066' of  distance,  is  crossed  by  two 
joints.  Bather  obscured  they  are  by  neighbouring 
and  parallel  crackings,  but  true  nuisoniy  joints 
nevertheless ;  very  fine  and  thin,  and  placed  notably 
diagonal  to  the  axis  of  the  passage.  This  pontion 
is  such  an  anomaly  to  the  other  joints  of  the  floor, 
and  has  been  bo  very  carefully  and  exactly  per- 
ftvmed, — made  so  close  as  not  to  catch  a  careless 
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eye,  and  yet  so  certainly  as  not  to  escape  a  scruti- 
nizing one, — ^and  constructed  in  such  excessively 
hard  stone,  that,  whatever  was  intended,  it  has  lasted 
to  the  present  time  untouched,  and  uninjured, — ^that 
something  must  have  been  purposed  to  have  been 
marked  thereby.  What  could  it  be  ?  By  referring 
to  the  plan  of  the  passage,  Plate  ii.  page  1 6,  it  will 
be  seen  that  the  lower  butt-end  of  the  granite  port- 
cullis leading  to  the  upper  parts  of  the  Pj^Amid  is 
just  above  the  place ;  or  rather  the  hole  belonging 
to  said  lower  butt-end  of  it,  is ;  viz.,  that  hole  in  the 
ceiling,  out  of  wHch  the  so^ed  '  triangular'  stone 
had  dropped  when  Khaliph  Al  Mamoon  was  forcing 
his  way  into  the  Pyramid, — and  disclosed  to  him, 
what  Herodotus  had  never  suspected,  that  there  was 
an  upper  system  of  chambers  and  parages  in  this 
Pyramid,  besides  its  subterranean  ones. 

The  long  and  large  holes  in  the  entrance  passage 
floor,  though  passed  over  by  many  describers^  are 
thought  by  Perring  and  others, — to  have  been 
efiected  at  a  very  early  day,  in  order  to  let  men  get 
under  the  blocks  of  stone — ^with  which  they  suppose 
the  passage  to  have  been  filled  up  to  its  mouth  by 
the  original  bmlder8,-«nd  so  by  getting  under 
them,  to  be  able  to  break  them  up  and  then  drag 
them  out  piecemeal 


^■.I,]. 


WMtOlM- 

>>lDt. 

JfdBtIo 

a*»nd 

•"- 

Unoomun 

Ch»»ol«rofJolDt.(tr,, 

i  Front  surface  of  fint  roof 

0 

0-0 

0-0 

0-it 

1622 

(    Btone  u  rather  wavy  and 

' 

38-2 

38-2 

38-2 

20U4 

Indifferently  good. 

Boof  atoneflhavea 

S 

407 

40-8 

40-8 

24 1 '2 

-    uirEsce,  and  arsO'3 

s 

427 

42-8 

42S 

2840 

fi»l.         higher  than  joint 
of  top  of  waUs. 

4 

66-8 

60-4 

8«-4 

380-4 

Bad. 

3 

SO'O 

30-8 

307 

381-1 

Bad. 

a 

39<l 

392 

39  1 

420-2 

Good. 

7 

353 

353 

353 

455-5 

Indifferent. 

( Bad,     Btone     showing     a 

8 

3S4 

35-4 

354 

4900 

<      honey  -  comb      Eurface- 

9 

61-8 

620 

619 

582-8 

Indifferent. 

10 

38-0 

36-6 

36-8 

8S04 

Fair. 

11 

36-6 

36-5 

36-6 

626-0 

Mochbwkenonunderwde. 

18 

367 

37D 

36-8 

662-8 

Bad. 

13 

SS4 

Sfi-* 

55-4 

71 82 

f    surfaced. 

u 

S54 

95-3 

56'4 

7736 

Fair  and  do. 

IS 

M-6 

M-7 

54  ■« 

828-2 

Broken  at  under  ride. 

16 

M-6 

58-6 

66-6 

8«3<8 

17 

M-3 

34-3 

84-3 

918-1 

[  VlMblo  (inly  In  a  holo  tn  roof.  In 

18 

SW 

691 

5«i> 

977-1 

J     bloclu  ol  Drst  anccDillDg  pu- 
l Al  ST  PHCodliui    li  B  nnllft 

l» 

467 

*«-8 

46-6 

10237 

1     cr«k.      Thli.  U..  nU.eUw.Ui 
1     Joint  piwIUMd  upwsrii,  hlU 
I     lo*BrBDdofgnD[UroH<.'nlll>. 

SO 

40-3 

40-0 

403 

10639 

SI 

4S« 

48fl 

48-0 

Ull-9 

1  Al  biglnning  or  Al    Munoon'. 

ENTKANCB  PASSAGE. 


[sect,  l 


ENTEANCB  PASSAGE, 
Soopor. 
Eatt  Side. 
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KOntB  OK  THB  OBNK&AI.  CHASAOIBB  OF  ROOF  OF 
SNTBANCB  PASaAOB  IN  GREAT  PYRAMID. 

These  blocks  of  etoae  do  not  seem  of  so  hard  and 
denae  a  quality  as  t^ose  of  the  dde  walls;  and 
these  again  are  inferior  to  the  floor  stones;  which 
floor,  therefore,  seems  to  have  beoi  meant  to  stand 
work.    The  roof  Btonea  near  upper  end  of  passage 
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have  a  pulverulent  surfece.  as  from  dry  oxidation ; 
lower  down  the  passage  they  show  the  same  rough 
decayed  surface  as  the  wall  stones.  Water  some- 
timJ  rundown  toth  the  loof  «>d  aide  wd)^  «■ 
shown  by  dark  stains. 

The  Lf  is  first  notebly  broken  in  upon,  or 
broken  out  of,  at,  about,  and  in  continuation  of, 
the  but^end  of  granite  portcullis  of  first  ascending 
passage ;  and  next  it  is  broken  in  upon,  and  even 
more  extensively  and  irregularly,  lower  down,  partly 
opposite  to,  but  more  in  continuation  of,  ELhaliph 
Al  Mamoon's  hole  in  the  west 

The  parts  broken  out  of  the  roo^  under  the  port- 
cullis, are  rather  more  than  would  supply  the  now 
missing '  triangular'  stone,-which.  according  to  Sir 
Gardner  Wilkinson  and  others,  once  completed  the 
roof  at  that  spot,  and  kept  the  portcullis  out  of 
sight ;  but  they  quite  include  the  reasonableness  of 
its  once  having  existed. 

The  greater  distances  of  nearly  all  the  roof  joints 
east,  over  west,  as  measured  from  commencement  of 
basal  sheet  at  its  upper  or  north  end,  is  probably 
due  to  the  north  escarpment  of  said  basal  sheet,  in 
its  present  broken  state,  being  rather  difficult  to 
trace;  in  fact,  rather  to  error  in  point  where 
measures  were  begun,  than  to  all  the  roof  joints 
being  out  of  cross-level  :  the  differences  among 
them  will,  however,  still  serve  to  indicate  the  de^ 
gree  of  closeness  and  accuracy  aimed  at,  or  attained, 
by  the  builders  in  that  particular  element 
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ENTRANCE  PASSAGE, 


Waua  or. 
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ENTRANCE  PASSAGE,-- Walls  of. 
East  Wall,  Lower  ends  of  Joints. 
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ENTBANCE  PASSAGE, 

Walia  of. 

Bait  wan,  Lcwer  and  Upper  ends  of  joints  compared. 


[sect.  L 
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NOTES  ON  THE  CHARACTER  OF  THE  STONE  SIJRFACE 
OF  THE  WEST  AND  EAST  WALLS. 

These  walls  of  the  entrance  passage  begin  at 
the  north  or  upper  end  in  two  courses  to  form  its 
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"ter  100  inches  or  mc 
Boutbward,  they  are  formed  of  lai^r  blocks  of  tfaa| 
full  height  of  the  passage,  and  therefore  in  a  single  ' 
course  only.     All  the  joints  between  these  stones 
an  fawOTMrie  ^ai  peijimdieulat  i»  ItoMJi  at  ti» 

y^aek  wppaaaautta  to'a  ««rtMa{.poatioiL 

A  ftw  iaslHe  Moir, «  aootfi  cf  1^  tamdk  jmsti 
md  DMadyinMfladyan«MiMe  Mitoof  ttar^WMgi^r 
k  BtaQ  to  he  BMO  ft  &w  afa(Hit''08  iMoed  and  -»» 
dM(t,  dmwiL  I7  a  pmntMbna^aiidinih  a  faasd 
tool,  i^oB  the  Btane%  aad  Ja  dztotam  of  a  potpaft' 
aJaJMrtothafipBol  flta  pHtngii;.  The  Ime  finds 
itnlf  «n  tint  ftgtiadkx  itoM^  vhoaB^knrar  or 
■ortham  nd  b  pmpiadkular  toitiu  pam^  -whfle 
ita  upper  and  northern  end  is  a^qntoaehing  to  the 
vertical ;  and  &om  its  (the  line's)  position,  would 
enable  a  setoff  to  be  obtained  for  the  unusual 
angle  of  the  northern  &ce  more  accurately  ^n 
from  the  &rther  end  of  the  stou^  to  which  the  line 
may  be  coneddered  paralld, — but  it  is  in  fact  rather 
truer  in  rectangularity  than  that,  to  the  passage  axis. 
The  Pyramid  guides  had  not  noticed  these  lines  on 
either  ude  ;  and  quite  believed,  on  having  them 
pointed  out,  that  they  might  have  been  made  by 
the  original  builders ;  while  we  ourselves  afterwards 
found  traces  of  similar  lines  on  the  junction  sui&ces 
of  fragments  of  casing  stones,  and  more  notably  on 
the  south-west  socket  of  the  Pyramid  excavated  and 
exposed  to  view  by  Mr.  Aiton  in  April 
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The  joints  of  the  stones  near  the  beginning  of  the 
passage  are  fine,  thin,  and  true  aknost  past  belief ; 
towards  the  middle  of  the  passage  they  become 
coarse  and  wide,  say  0*2  in  breadth ;  but  are  closer 
a^ain  on  approaching  the  neighbourhood  of  the  port- 
Sblocfof  the  fLaJfding  parage. 

The  surface  of  the  walls  is  nowhere  absolutely 
smooth :  it  shows  indications,  indeed,  of  having  been 
once  worked  to  a  true  plane,  and  then  having,  ages 
afterwards,  suflfered  a  corroding  effect^  which  has 
partially  honeycombed  the  surface  ;  and  this  effect 
is  chiefly  visible  far  down  inside  the  passage,  where 
mechanical  violence  is  most  slightly  felt  Wherever, 
on  the  contrary,  the  stone  has  been  exposed  to  Mo- 
tion, it  seems  to  harden  under  it,  become  smooth 
and  marble-like,  and  resist  the  corroding  and  rough 
honeycombing  influence  seen  elsewhere.  Wherever, 
too,  the  stone  has  been  fresh  chipped  or  fractured, 
as  it  has  been  abundantly  near  the  portcullis,  the 
chipped  surfaces  are  smooth,  dense,  and  uniform. 
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ENTRANCE  PASSAGE, 

Walls  or. 

EaH  Wall  Joints,  tested  for  rectangolaiity  by  a  laige  Square. 
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Horn.  OH  tHB  ABpVX  OBBKRYATIQNS. 

Tte  iqiian  eiii|)%6d  ir^ 
P^tmid  lor  tlie  Mdiiiioi^  oit  of  pooM  of  1i«  w«ft- 
pfaaod  fiat  deal  bais  omtiiiiei  m  j^addiig  in  1|i6 
lOlMBch  Uaear  hv^  Tfao  ho^^  of  npd^  wM 
41%  and  leiigtli  of  bar^  50  iaelm.  Tbo  base  was  dQ 
on  one  dda  of  ^ompri^^  in  tba  L  namior ;  hoioe, 
iiiitio  teatuig  ai^' pariamikr Jo^ 
•qiian  Upon  i^  ills  tidl-pieot  stood  <ni  diffisnoit 
portjona  ofili6{NM»gQ  flootoneaoh  OoeaoMHi,  whldi 
m%^  iirixodhioo  soma  ttiov  itoai  of  pttlBOfc 

trtHi|^hlaiss  of  floor  soffiMo  *;  ilio  duqpe,  moreof^v 
of  ^.piooes  of  wood  f (billing  tiio  basBwasiBaohyas 
to  prsveitf  iiie  nprigbfc  apfdying  quite  so  dose  to 
the  wall  in  one  way  of  using  it  as  the  other, — ^when 
the  making  of  the  obBervationfl  accurately,  became 
therefore  rather  more  difficult. 

I  had  hoped,  on  examining  the  square  when  first 
made  up  in  the  instrument-tomb,  that  it  was  Xxuq 
at  the  top  of  its  upright  to  much  less  than  0*1,  but 
by  the  time  it  had  been  carried  up  to  the  Pyramid, 
the  observations  show  that  it  must  have  increased 
its  error  to  0*1  full,  each  way ;  making  a  difference 
between  two  sets  of  readings,  with  tail-piece  re- 
versed, of  0*20,  which  is  probably  a  greater  error  than 
most  of  the  joints  themselves  are  really  affected  by, 
— always  excepting  the  two  ^tiost-vertical  joints, 
whatever  the  reason  of  their  being  so  made,  may 
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have  been.  The  large  diflferences  between  the  cor- 
rections  for  the  said  two  joints,  as  measured  with 
the  square  and  as  deduced  from  the  linear  measures, 
pages  16  and  19,  are  believed  to  be  due  to  the 
measure  of  the  square  being  taken  at  the  top  of  its 
upright,  or  41  inches  from  floor,  while  the  linear 
measures  were  taken  at  the  very  top  of  the  wall,  or 
47*3  inches  above  the  same. 

After  making  due  note  of  those  two  anomalies,  it 
will  be  perceived  that  there  is  a  remarkably  in- 
creased accuracy  in  the  parallelism  of  the  wall 
joints,  as  weU  as  in  their  perpendicularity  to  the 
axis  of  the  passage, — ^than  what  obtains  with  those  of 
either  floor,  or  roof ;  where  errors,  or  variations  exist 
as  often  to  whole  inches,  as  in  the  walls  they  do  to 
tenths.  This  species  of  accuracy,  too,  is  preserved 
throughout  the  whole  measured  length  of  both  walls, 
notwithstanding  that  there  is  no  effort  apparent  to 
make  the  blocks  composing  the  walls  either  all  of 
equal  size,  or  to  make  them  correspond  in  large  and 
small  on  the  two  opposite  sides. 
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RelatiTa  pontiona  of  j<Hnta  in  floor,  wtSia,  and  roo^  u  indiatMl 
by  thor  diataooe  ftom  beginning  of  baaemeat  theat  at  ita 
North  end.— (See  Hate  n.) 
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ENTRANCE  PASSAGE, 

Breadth  and  Height  qf^  measuied  with  Slider  35',  and  therefore 
corrected  by — *14  to  make  it  show  Britiah  incbea. 
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tide. 


1 
2 
3 


5 
6 

7 


8 


9 
10 

11 

12 
13 

14 


Bnadih, 
perpendionltf  to 
azu  of  pauage. 


15 

16 
17 
18 
19 
20 
21 


Near 

bottom 
of  walla. 


41*61 


41-51 


41-69 


41*59 


41*59 


41*46 


Near 

top  of 
walla. 


41*63 


4W1 


41*41 


41*51 


41*46 


or 


Mean,  01 
breadth 

near 
middle 
of  walla. 


41*62 


41*46 


41*50 


41*55 


41*52 


(etaipped) 


Mean  of  all, 


41 


53 


perpendlenlar  to 
azia  of  paaaage. 


Weat 

aide  of 

floor. 


47-24 


47*23 


47*30 


4716 


47-28 


Beat 

aide  of 

flocnr. 


47-27 


47-30 


47-32 


Mean 
height 


47-26 


47-26 


47-31 


Notes,  Febniaiy  1, 188S. 


4718 


47 


14 


4717 


47*21 


47*24 


/The  peeoliar  little  holes  of 
j  the  rongh  decayed  snr- 
<  face,  aiwaya  avoidad. 
I  PasMge  haa  a  virMeal 
\  height  here  ssftS'flS. 


Supposed  to  be  Professor 
Greaves' place  ofmeason; 
the  fifth  ioint  might  also 
answer  hu  description  of 
being  'opposite  to  a  joint 
in  the  roof/  bat  thore  are 
wall  Joints  on  either  aids 
there,  which  would  ren- 
der  the  place  inappro- 
priate for  nia  porpossi 


/Depth  fh>m  roof,  perpon- 
I  dicnlartoaziaofpasssgs. 
<  down  to  bottom  of  tao 
I  broken  holes  in  floor  ss 
V  65-0,  about. 


/Breadth    measored    por- 
)   posely  tnm  hollow  to 

<  nollow   of   the    sorteoe 
I   roo^nesses    on    either 

V  widI=41-9L 

/  Vtrtieal  heifl^t  of  passsge 
I    =6S-M;  depth  from  root 

<  ss  before,  to  bottom  of 
I  holes  in  floor,  from  61*  to 

V  71*  about  thia  part 


{ 


Top  defined  for  height  by 
plane  of  fide  roof  Joint 


ofNorth^-avd  of  BfUrancc passaqc  ofSreat  lyramid,, 


Scald/  efSraiMh  fiuAtt. 


Vaiical'Suitidmj,  leokui^  Wtsi/, 
IforOi  aid  ofEntrance-passaat,  of  Great  Pyramids, 

ckid/^  U  shatr  joints  ofWatwalL. 


%" 


Scalr   BfBrituh  /luAlt 


Vol.  II 


V 

p 


VaUcaZSee&ffnj,  ledkuur  Wist, 
yerOi.endafZktnzn^t'jiassaae.  of  Greai  lyramzd,, 


'1™- 


ScaU   ofSritahlTuAfi 


l]  BRiuurai  fjouak  '87 


» 

in  fM?fiftifmtf  of  ^fflftpMftti^Tli  tsoA  wiatMetoOB  deetra^- 
tkm ;  hmoB,  the  xoof  endsBoriiiwaidatcm^ 
die  iralb  eactend  a  little  £urd^ 
^aa,  sod  the  flow  a  good  deal  iatOmsr  oat  still ;  tiie 
htter^  moreover,  bears  evident  maddngs  mi  its 
fmrfiiftq^  of  the  waOia^  and  tibeiefoie  llie  passage^ 
liaviiig  oaee  extended  along  its  wiiole  lenglli  to  its 
eartreme  apper  or  northern  end.  Bat  that  apper  or 
northern  end  of  the  flokxr,  at  preeent^  is  probably 
ahort  by  more  than  100*  indiee  of  the  origmal 
aoifiMe  of  the  Fynonid  at  that  idaee» 

There  is  nothing,  therefore,  of  great  theoretical 
importance  derivable  from  the  measured  length  of 
the  whole  passage,  as  at  present ;  though  much  may 
be  deduced  from  attention  to  different  parts :  and 
no  one  with  an  ability  to  appreciate  good  work, 
can  look,  unmoved  with  admiration,  at  the  extra- 
ordinarily truthfril  straight  lines,  and  close  fittings 
of  the  wall  joints  near  and  about  the  present  en- 
tranca  This  feeling,  too,  increases  on  examining 
farther  the  proximate  means  by  which  permanence 
and  solidity  were  given  to  that  special  masonry :  for 
instance,  though  the  passage  itself  is  but  41*5  inches 
wide, — the  flooring  forming  it,  is  close  upon  400 
inches  wide,  so  that  if  that  broad  sheet,  composed, 
too,  of  the  hardest  and  whitest  stone  in  all  this  part 
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of  the  building,  was  cross-levelled  only  tolerably  at 
its  own  sides,  the  error  on  the  sides  of  the  passage 
must  have  been,  to  linear  measure,  microscopically 
small.  And  when  the  truth  of  the  floor  had  been 
thus  secured,  the  firmness  of  th^  rest  of  the  passage 
was  obtained  by  a  manner  of  building,  best  r^pitQ- 
sented  by  drawings,  as  below ;  where  the  front  vi^w 
dispenses  with  the  very  difficult  representation  of 
the  characteristic  dip  of  the  passage,  southward  at 
an  angle  of  26*3''  nearly ;  but  the  aide  view,  or 
longitudinal  secticm,  supplies  that  deficiency. — '(S^ 
Plate  III.) 

The  measurements  on  which  the  above  aketohe^ 
have  been  founded,  are,  in  addition  to  those  already 
detailed : — 


Thickness  of  bsoement  sheet, 

mx 

29  to  30  inches. 

„            roof  •stone, 

» 

100 

„            stone  Above  roof -stone, 

at 

60  at  outer  end. 

Height  of  trianguUr  hollow  under  arch-stones. 

a 

65  iachea 

Length  of  roof  sides  of  said  hollow,    . 

« 

84 

t» 

Height  of  vertical  line  of  the  two  lower  arch* 

stpnes,        ..... 

cr> 

96 

•« 

Depth  of  hollow  from  outer  face  of  aroh-stones, 

* 

33 

»9 

Projection  of  stone  above  voof-stone,  horison- 

tally,  or  nearly  so,  beyond,  or  north  of. 

face  of  arched  stones. 

a* 

46 

»9 

Ptf^ection  of  roof-stone  beyond,  or  north  of. 

stone  above  it,         . 

as 

39 

99 

Breadth  of  floor-base. 

* 

398 

99 

„         roof-stone. 

» 

147 

99 

„         base  of  triangular  (follow, 

mt 

128 

99 

These  measures  about  the  so-called  fidse  portal 
are  very  rough ;  and  the  sketches  have  been  partly 
filled  in  by  reference  to  photographs.  One  or  more 
pair  of  arched  stones  formerly  existed  northward  of 


[Urn  pammlkm^,  w  tedafiedl^  tfo  %  aaicpu^ 
&  Umiatm  ol 'iivtJB^Bti^;  bob  tiMfeba  a^Tidbfe 
At^lUmimtam  itoyfnioMifllte  beUnd  the 

lilhHit dioilft  be taxit, 4i^r«* >inif9ai»i«  hnMoi- 
iii-iinir  #iit  lb nt  nf [ttIt  iUpwHt  luifri  thfi  nfiiirihhniii 
hood  of  tTii  <iitiiiiiiiMi  piwHiflij    ^ihliih  dimmmli,  m  if 
mftm  «k  an  ini^  Jftl^'^  Midj,  Mmw  #•  bfladftn. 


«'  :  I   J;      >    ^   t     "      I     •    '   ■       '  ■      •■  "  '■       "      " 


^  I,  •  '     '  i  »•     ■  , .  i    > 


XMTBANGB  VAS&AQ^ 

ft,'  •  «» •  ■  -         ■  ■     ' ,  r 

*      -  ».  '  i  1  ,     I    -   -  -      . 

TJiSb  wwb  not  exBnuoad  fiwtilw  tiMm  the  lie^  of 
pml  and  tIkBom&aAm  it  Ig^  Iftie  iAiab^ at idKmt 
1200  mehes  from  Hbe  north  conuaeneem^it 

This  obstruction  occurs  just  bdiow  ELhaliph  Al 
Hamoon's  hole^  which  is  to  the  west;  the  forced 
front  entranqe  to  said  hole  being  from  a  point  out- 
side the  Pyramid,  about  300  (1)  inches  below  the 
proper  entrance,  and  250  (?)  inches  west  of  it ;  very 
nearly,  therefore,  in  the  vertical  central  line  of  north 
£eu».  On  windy  days  a  certain  amount  of  ventila- 
tion goes  on,  between  this  forced  passage  and  the 
entrance  passage,— the  incline  of  the  latter  giving  it 
a  certain  amount  of  chimney  power,— and  their  point 
of  connexion  being,  where  the  bulbous  inner  end  of 
the  forced  passage,  or  the  Ehaliph's  hole,  breaks  into 
the  western  side  of  entrance  passage.  Shortly  below 
tiist  point,  it  is  believed  that  the  masonry  of  the 
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entrance  passage  ceases^  all  the  lower  part  being 
excavated  in  the  live  rock  of  the  hilL 

The  lower  butt-end  of  granite  portcullis  of  first 
ascending  passage,  as  it  appears  in  roof  of  entrance 
passage,  is  most  noteworthy.  It  is  visible  now  by 
a  stone  having  fallen  out  of  the  roof  at  that  part ; 
the  '  triangular  stone'  of  Pjrramid  historians. 

The  shape  of  this  stone,  judging  by  the  hole  it 
has  left,  was  underneath,  or  in  plane  of  roo^  about  100 
inches  long,  and  41'6  inches  broad,  and  rectangular ; 
but  in  side  elevation  it  must  have  been  tri- 
angidar,  having  the  northern  side  about  60  in.  long, 
and  the  southern,  .  .  .  .  70  „ 
with  the  base,  as  before,  about  .        .    100      „ 

The  position  of  said  granite  portcullis  or  block, 
with  regard  to  entrance  passage,  is  also  important, 
and  requires  more  accurate  measures. 

If  the  position  of  its  butt-end  be  demanded  as 
referred  to  the  floor  of  entrance  passage,  by  lines 
transverse  to  the  axis  of  that,  then — 

On  Western  side — 

Northern  edge  of  butt-end  of  granite  portoall]t» 

from  beginning  of  basement  sheet,        .      •      .     ■*      992*9 
Soothem  edge,  do.,  do.,     .  .     »    1031*5 


Mean, 

m 

1012*2 

On  Eastern  side- 
Northern  edge^  do.,  do.,    .            •            •            • 
Soothem  edge,  do.,  do.,    .            .            •            • 

995*4 
1033*3 

Mean, 

1014*4 

Mean  of  both,  at  centre  of  porteolhs's  lower 

of  entranoe  passage,  from  beginning  of  floor 
of  same,     ..... 

1013-3 
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Bat  if  Uie  distance  on  floor  at  which  the  axial  line 
of  the  portcullia  block,  or,  which  ia  the  same  ^ang, 
of  the  first  ascending  passage,  if  produeecl,  will 
strike, — be  demanded,  the  distance  will  be  Tery 
much  leas ;  viz.  :— 


For  Uia  mean,   ..... 
And  diituice  at  whioh  uid  aiUl  line  itrikea  axa 

sntranoe  pMMtge,  meMared  transversely  ou  floor, 
And  diitance  at  which  root  of  entrvice  paauge 

(imUarly  itruck,        .... 


le  obtained  tox  the  meatus  by 
I  mfanlatiom  of  the  feHawing  meaBoiee ; 
Ink  irinn  dw  idoj^uubb  of  manj  ci  the  broken 
I  porevented  aoemaffjr,  and  vhexe  a  constant 
B  inwfimnd  between  the  meaanres  east  and 
B  west — (See  Plate  iv.) 
Hie  letters  refer  to  the  diagram  following. 


HKABUBES  OONKBCTINQ  PORTCITLLIS  BLOCK  WITH 
KNTBANCB  FA88AOB. 


«/. 

*  *. 

/  1. 

9  i. 

kk. 


60-8 

M-2 

32-8 

S2S 

Ml 

14-2 

29-8 

29-7 

SO-0 

'     29a 

80-0 

S9-8 

298 

29-7 

28-7 

28-9 

SO-0 

29-8 
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DISTANCES  OF  CERTAIN  POINTS  FROM  BASEMENT 


BEQINNING. 

ir«Miiiw  Weit 

MeMOTMBMt 

i.     .      . 

-         927-3 

928-2 

kf  first  metliod. 

-         957-9 

959-4 

k,  second  „ 

-         956-4 

9577 

4       .        .        . 

-         985-6 

987-2 

-         974-6 

976-4 

A,  second  „ 

«         974-9 

976-2 

d. 

«         963-0 

964-8 

e,       .        .        . 

-         992-6 

993*9 

/.        .         .        . 

«       1022-2 

1023-0 

SIZE  OF  LOWER  END  SURFACE  OF  PORTCULLIS 

BLOCK. 


Breadth  from  east  to  west,  across  npper  or  north 

edge^    .                                                .     »  38*35  —  *15 
Do.                    do.         middle,    .             .     «  38*30  —  -15 
Do.                    do.         across  lower  or  south 
edge, -38-22—15 


Mean, 


Height  or  length  on  eastern  side,  February  9, 

»»  If       **» 

western  side,      „        9» 

11. 


i» 


f> 


>> 


If 


If 


46-8 
47-1 
46-8 
47-0 


•20 
•20 
•20 
•20 


88-90 
3815 

88-07 
38-14 

46-6 
46-9 
46-6 
46-8 


Mean,        4672 


Diagonal,  east  top  to  west  bottom, 
„        west  top  to  east  bottom, 


598 
59-6 


The  longitudinal  surfaces  of  portcullis  extending 
southwards  and  upwards  from  the  above  butt-end 
surface, — are  partly  visible  on  all  four  sides ;  and 
indicate,  that  the  so-called  granite  portcullis  is  not 
a  large  sheet  of  granite  sliding  transversely  to  the 


i]  wKOLkmrn  FAauiGaL  4S 

axis  cf  pitti^  baft  k  in  Ibcm  Eka  a  ood: « 
ffqw^iiMi  m  akxMf  tii8  azi%  firan  abo^i^  and  fiOiiig 
1^  an  die  bote  of  iha  passage. 

fliB  bnadtiia  and  Img^tB  of  bnftt-ttDid  being 
MMiaeunid  wjl^  the  scale  ^  A4i6  25/  baT9  been  oor- 
netod  acooidinfllv.  Thev  stall  sbow  a  small  ftxc^sd 
cfkngdi overtime  ^Bsigoiialsi nieasored  with  ^  60  V 
blift  tlttt  may  be  dne  to  my  having  been  mided  by 
tiw  jvmndng  of  jAie  oomem  of  the  granite  Uodi^ 
All  the  othff  and  lai^Qr  linear  mee^nuee  were  taken 
witb  rod  *  100  hi  fionsideted  not  to  requixe  any 
eoneelaon  for  such  poipoees  as  tbose  which  are  here 

bangiaifHtiidwIc^  , 


FIEST  ASCENDDfa  PASSAGR 

FiBBUABT  13-17,  1865. 


COMMENCEMENT  OF  MEASUBES  FOR  LENGTH  AT  ITS 
PRESENT  PRACTICAL  LOWER  END,  OR  JUST  ABOVE 
THE  UPPER  END  OF  GRANITE  PORTCULLIS. 

The  floor  of  this  passage  is,  if  traced  underneath 
its  walls,  much  broader  than  passage  itself ;  as  is  most 
easily  to  be  seen  on  western  side,  where  several  feet 
in  length,  fipom  portcullis  upwards,  of  western  waU 
have  been  broken  away  to  admit  of  entrance  into 
the  passage  by  any  one  climbing  upwards  from  Al 
Mamoon's  hole  :  the  original  position  of  the  removed 
wall  is,  however,  still  to  be  traced  on  the  floor 
surfEtce,  and  is  conformable  to  the  passage  itself 
above  or  south,  and  to  the  breadth  of  the  granite 
portcullis  below,  or  north  of,  that  place.    (Plate  v.) 

The  upper,  or  southern,  face  of  the  granite  port- 
cullis is  very  broken  and  uneven  ;  it  is,  in  £Etct,  al- 
together a  surface  of  fracture,  and  not  the  original 
end  of  the  portcullisf,  which  may  have  extended  much 
£BUi;her  upwards  and  southwards  ;  while  certain 
large  fragments  of  granite,  occasionally  with  parts 
of  worked  surfaces,  still  to  be  seen  at  the  bottom  of 


-^< 


*•■» 


'  ««•»«, 


»«« 


I 


I  Flan- on  F/aar-p7tt/u  df  Icrver  or  yoHh  o)d/ 

O-  0raialt.  ftorbuliv  ■ 


Vf/iuai  lMUfi6idnia/-  Sfehtm-  oftqftr  or  SoaiA-  fM^. 


Sca2f  ofJlriduh.  InAtt 


H'F«lu..ljlVEt.' 


ikv  A  B. 


'',\ 


i  • 
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Al  Mamoon's  hole  just  underneath, — may  have  been 
derived  from  some  former  breaking  up  of  the  south- 

hem  end  of  portcullis. 
The  base  of  the  present  upper  or  southern  end  of 
portcullis  terminates  in  the  imeven  manner  repre- 
sented in  the  sketch  (Plate  v.)  ;  where  the  correc- 
tions required  to  reduce  actual  surface  to  a  straight 
line  A  B.  drawn  at  right  angles  to  axis  of  passage, 
asd  touching  the  most  prominent  part  of  the  port- 
rallts  bkck  are^  at  the  places  marked 


4         o         SD    .. 

knd  6         B         S-t    „ 

This  line  a  b  will  be  the  reference  for  linear 
measurea  at  the  lower  or  northern  end  of  first 
ascending  passage. 

TKBUINATIOH  OF  HEASimEB  FOB  LENGTH   AT  UPPER 

OA  80UTHEEN  END  OF  FIBST  ASCENDINO  PASSAGE. 

At  upper  or  southem  end,  first  ascending  passage 
entera  the  Grand  Gallery,  t.&,  the  second  ascending 
paaaage,— by  passing  through  a  vertical  wall  which 
makcB  north  end  of  said  Glallery,  Boof  and  walls 
of  fiiBt  ascending  passage  terminate  flush  with  said 
north  wall  of  Gallery,  but  the  floor  passes  in,  and 
extends  into  Gallery  to  a  distance  of  from  twenty  to 
twenty-three  inches,  preserving  its  steep  ascending 
ang^ ;  so  that  a  vertical  section  of  upper  end  of 


46  FIRST  ASCENDING  PASSAGE.  [SECT.  I. 

first  ascending  passage,  appears  ttus,  when  looking 
east — (See  Plate  v.) 

The  floor  of  first  ascending  passage  is,  however, 
marked  by  a  joint  in  continuation  of  vertical  plane 
forming  roof  and  walls,  say  at  c,  which  will  there- 
fore be  made  the  upper  reference  line  foi^  linear 
measures  of  the  length  of  this  passage. 

SHAFT  OF  THE  FIBST  ASCENDING  PASSAGE. 

The  stone  of  which  the^oor  of  this  passage  has 
been  composed,  is  excessively  hard,  and  has  acquired, 
under  friction  of  feet,  a  species  of  half-marble,  half- 
fiinty  sort  of  polished  surface ;  on  which,  a  screw- 
drivi  would  L  r^.  ^y  ™ibb  line.  ^  «ed. 
to  mark  the  end  of  the  measuring-rod,— obliging  a 
black-lead  pencil  to  be  used  for  that  purpose.  There 
are  abundant  cross  notches  cut  in  the  floor,  to  keep 
feet  from  slipping;  but  the  joints  themselves  are 
not  very  good,  as  a  rule  ;  though  occasionally  there 
were  some  so  excessively  close  and  fine  through 
parts  of  their  course,  as  to  be  quite  invisible  on 
either  their  western  or  eastern  sides,  as  will  be  per- 
ceived in  the  columns  of  measures. 

The  vKills  and  roof  of  the  passage  are  composed 
of  a  very  much  softer  stone,  as  Professor  Greaves 
remarked  in  his  day ;  and  they  are  decayed  and 
exfoliated  away  to  a  lamentable  degree,  chiefly 
towards  the  lower  end,  so  as  quite  to  give  all  that 
part  of  the  passage  a  rounded  and  cavernous  chaiac-^ 


tar,  irileh  was  not  dearty  mentioned  hy  ProfesBW 
GfoaveiB^  and  ia  aeriona  if  it  Iiaa  oocmied  once  hia 
viBk  Towai4a.  iilie  nppc^r  end  of  tbe  paaaage^  the 
ooffsul  anz&cea  of  xoof  and  walb  begin  to  appear 
again ;  Ijn^  4  eMuodeiiUa^  pdr^n  c€  tli#  loof  ia 
eoMsked  longitiidinalty  along  the  middle. 

The  waDa  ahow  aometuoea  verticalt.  und  aoiqe- 
tbnaa  p«fW]idieiiln^4o-paaBage,  jmnta^  and  these  am 
now  and  thai  confnaedly  interfered  with  hy  parts  of 
hoEiaontal  cooxaea  of  masonry.  Altogether,  there  is 
amalkorand  kea  perfect  masoi^  employed  in  the 
fint  aacending  pasnge  than  in  the  entrance  paa- 
ii0»;  gifing the  pmetic^I  impeeasion  el  &e  farmer 
being  a  mere  necessaoy  mean  of  eommunicating 
betiTitti  the  entrance  passage  and  Grand  Gal- 
kiy,  and  having  little  ot  no  symbolic  importance 
in  itscUl 

The  measures  were  more  troublesome  than  in 
entrance  passage  ;  for  there,  daylight  generally 
served  ;  but  here,  in  first  ascending  passage,  there  is 
not  a  particle  of  daylight ;  candles  had  to  be  em- 
ployed, and  as  they  will  not  stand,  but  slip,  and 
slide  right  away  on  the  steep  floor, — small  angular 
brackets  were  fitted  to  the  measuring-rod  ;  so  that 
when  that  waa  duly  held  fast  by  an  attendant  Arab, 
the  candles  and  their  illumination  were  preserved 
about  u& 
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[sect.  L 


FIBST  ASCENDING  PASSAGE, 


Flwr  of,  on  Wut  Side ;  MeasnreB  for  Length. 


Nomben 

ofJoinUfkom 

line  AB 

Mewraree 

fkom 
Joint  to 
Joint 
Feb.  18. 

Whole 

dietanoe 

fton 

Mearaied 

Noiei  on  Chancten  of  Joints,  ete. 

at  lower  end. 

line  A  B. 

rod  100  A. 

line  A  B 

00 

0-0 

I 

49-1 

49-1 

Bad  joint 

2 

42-2 

91-3 

3 

38-5 

129-8 

Very  bad. 

4 

36-8 

166-6 

5 

37-0 

203-6 

Very  bad,  paiaage  caTemous. 

6 

51-0 

254-6 

Bad. 

7 

55-0 

309-6 

Bad. 

8 

50-0 

359-6 

Passage  rery  oaTernons. 

9 

41-5 

401-1 

10 

62-0 

4631 

11 

32-8 

495-9 

12 

49-4 

545-3 

(  AH  the  joints  in  this  pas- 

13 

56-4 

601-7 

<  sage  very  diffienlt  to  iden- 
(   tify  and  measore. 

14 

29-3 

631-0 

15 

38-0 

669-0 

16 

32-8 

701-8 

17 

52-2 

754-0 

18 

37-0 

791-0 

19 

36-5 

827-5 

Extremely  dose. 

20 

50-0 

877-5 

Extremely  olose. 

21 

30-2 

907-7 

22 

41-5 

949-2 

23 

(  No  jomt  peroeiv»ble  on  this 
i    side;  see  east  side. 

•  •  • 

•  •  • 

24 

86-2 

1035-4 

% 

25 

48-3 

1083-7 

Bad. 

26 

30-8 

1114-5 

27 

(  No  joint  perceivable  on  this 
(    side  ;  nor  east  side. 

••• 

•  •• 

28 

119-0 

1233-5 

Good. 

29 

57-5 

1291-0 

1291-2 

(  This  measure  really  taken 
(    on  the  ea«(  side. 

/Imt  c^  OB  Ak  riia  ! 


MBmbm 

Mmiiuw 

Wtola 

rod,  A. 

■llnvnd. 

lolotlo 

rrom 

MotM  on  ChUHUn  Df  J<4nU,  otc 

LinexB 

0-0 
*6-2 

00 
48-2 

}   joint  wu  noticed  at  66. 

3 

864 

81-e 

3 

40-9 

122« 

Very  Ud  joint 

4 

(No  joint  perceivable  on  thi> 

j   nde,  .e«wertdde. 

K 

74'0 

196-6 

6 

50-0 

M66 

B*d. 

7 

63-3 

399-8 

Bad. 

B 

4D-7 

349-6 

Bad. 

9 

M* 

399B 

(  Floor  nnBven  and  hoUow  to 
(    adBgree. 

10 
11 

fl2'3 
323 

4620 
4943 

IS 

60'2 

6446 

13 

U'3 

699-8 

(  No  joint  i*n-riv.bk  on  (1.1.  M» ; 

14 

i    ™de  by  uncUellght.  u  other. 

(    wt»thei-«ig.l.i.-rrf=otlTdMk. 

IB 

67-7 

667-5 

IB 

33-0 

7005 

17 

63-1 

7636 

Good. 

18 

34-7 

788-3 

19 

37-4 

8267 

80 

48-0 

B74-7 

SI 

31-7 

906-4 

32 

41-0 

947-4 

23 

63-0 

1000-4 

34 

336 

1033-9 

36 

48-8 

10827 

2« 

30-7 

1113-4 

(AlltbejoiDtainUiitpaiuKe 
\    Yory  diffiotdt  to  identily 

87 

68-S 

1171-9 

28 

61-8 

1233-3 

Umc  -29 

67  8 

1291-0 

l29i-4 
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FTRST  ASCENDINO  PASSAOE, 

FLtX>B  OF. 

West  and  Eoit  mdes  oompared. 


EUMSoftht 

Niunbartof 

■tOIMI^ 

line 

A  B. 

joinUftom 

line  A  B, 

at  lower  or 

Error  of 

rectangn- 

Notes. 

Northern 
end. 

On  West 

side  of 

floor. 

On  But 

tide  of 
floor. 

Ob  West 

side. 

On  East 
side. 

larity. 

•  •  • 

line  AB 

00 

00 

0-0 

00 

1 

491 

45-2 

49-1 

45-2 

+   3-9 

2 

42-2 

364 

913 

81*6 

+  9-7 

3 

385 

40-9 

1298 

122*5 

+  7-3 

(  Joint  so  elose  as 
<  to  be  inrialbto 
(    on  Bast  side. 

4 

36-8 

•  •  • 

166*6 

■  •  • 

•  •  • 

5 

37-0 

740 

203*6 

196*5 

+  7*1 

6 

510 

500 

254-6 

246*5 

+  81 

7 

55-0 

533 

309*6 

299-8 

+   9*8 

8 

500 

49-7 

359*6 

349-5 

+  101 

9 

41-5 

50-0 

401*1 

399-5 

+    1-6 

10 

620 

62*5 

4631 

462-0 

+   11 

11 

32-8 

32-3 

495-9 

4943 

+    1*6 

12 

494 

50-2 

545-3 

544-5 

+  0-8 

13 

564 

55-3 

601-7 

5998 

+    1-9 

14 

29-3 

■  •  • 

6310 

•  fl  • 

•  •  ■ 

( Joint  inTinble 
)  on  East  side. 

15 

38-0 

67-7 

669*0 

667*6 

+    1*5 

\ 

16 

32*8 

33-0 

701-8 

700-5 

+    1-3 

17 

62-2 

53-1 

764-0 

753*6 

+   0*4 

18 

37-0 

34-7 

791-0 

788-3 

+  2-7 

19 

365 

37-4 

827  5 

825*7 

+   1-8 

20 

500 

49-0 

877-5 

874-7 

+   2-8 

21 

30-2 

31-7 

907  7 

906*4 

+   1-3 

22 

41-5 

41-0 

949-2 

947-4 

+   1-8 

23 

•  •  • 

53-0 

•  •  • 

1000*4 

•  •  • 

( Joint  invisible 
(   on  West  side. 

24 

86-2 

33-5 

1035-4 

1033*9 

+   1*5 

25 

48-3 

48-8 

1083-7 

1082-7 

+    1-0 

26 

30*8 

30-7 

1114-5 

1113*4 

+    1*1 

27 

•  •  • 

58*5 

••• 

1171*9 

•  •  • 

(  Joint  invisible 
)   onWestsida 

28 

119-0 

61-3 

1233-5 

1238*2 

+  0*3 

\ 

29 

57-5 

57-8 

1291-0 

1291-0 

0-0 

• 

warn  laooDnHMO  fabbao^ 

BttusM  Ur*  ffitans  or. 
ObwTved  with  Slider  35,  and  therefore  corrected  by  —  01. 


AK^B-jTMnt. 

a.igi,t 

HiK  Awapnid, 

Bnwtlb. 

uliot 

Nol«.  Febrmn  11.  ud 
Pabnuj  IB,  IMS. 

toll.,  a 

plMft. 

Thew  iDMniTea  ore  ntthsr  of 

UtMAB 

il'6 

47  3 

fitting  into  the  original  pw- 
uge  at  tbis  potnt :  and  show- 

B«tw««Ii) 

joint  1       j 

iugwhat  that  must  have  been. 

41  "l 

47-5 

Bj  old  markings  on  floor  aad 
walla. 

a 

,    8 

50- T 

4 

SS-T 

63-  ) 

heights  are  can.ed  by  the  ei- 

„» 

60-1 

M-! 

traordiQ«ry   oavenious   exfolia- 

•  -J 

81- 1 

59* 

tioni  of  the  stone  :  which  have 

7 

MI 

BS-T 

enlarged  aU  the  lower  end  and 

• 

... 

much  ot  th«  middle  ol  the  pai- 

B 
10 

n 

S8t 

«■! 

aage,  above  ita  original  aiie. 

M-'l 

M't 

18 

18 

U 

15 

IS 

17 

18 

19 

90 

91 

99 

facei  ot  roof  and  w»U»  begin  to 

S8 

reappear  ;  and  with  them  the 

94 

only  by  reaw>n  ot  craclta,  and 
hole.,  and  wear. 

3S 

47-7 

Vertical  height  =  63-0±. 

SB 

r 

«-7 

All  .orts  ot  UkTger  height,  and 

99 

42'2 

47-a 

breadth,  are   poeeible  by  mea- 

9* 

49-1 

47B 

ioring  in  hole,  in  the  auriaoei 
oauaed  by  wear  and   t«M,   but 
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PORTCULLIS. 

This  is  composed  of  a  series  of  blocks  of  red 
granite  of  shape  of  the  passage,  viz.,  47*3  high 
(transverse  to  axis  of  passage),  and  41*6  broad,  and 
have  been  pushed  down  the  passage  from  above ; 
the  lowest  block  being  made  with  a  '  taper/  and  the 
lowest  part  of  the  passage  similarly,  to  prevent  the 
blocks  going  right  through  and  into  the  entrance 
passage  below.  This  tapered  shape  is  proved  by 
comparing  the  above  measures  for  height  and 
breadth  of  the  top  or  south  end  of  the  portcullis 
with  the  similar  measures  for  the  lower  end,  see 
page  42  of  entrance  passage  linear  measures,  viz. :— 

Lower  butt-end  of  portcullis,  height  (transverse  to  its  passage) » 46*7 
Do.  do.  breadth,     ....         «38*1 

The  length  of  the  portcullis  from  lower  butt-end 
up  to  the  line  ab,  marking  its  upper  or  southern 
end  on  the  floor  =  178*8.     See  next  section. 


TOTAL  LENGTH  OP  FIRST  ASCENDING  PASSAGE. 

This  may  be  considered  as  made  up  thus, — 

1st,  Shaft)  or  from  line  ab  to  line  o,        .        .         =  1291*2 

2d,  Portcullis ;  or  from  line  ▲  b  to  lower  butt-end,  »    178*8 

and  3d,  From  middle  of  lower  butt-end  to  axis  of )  ^      ^^.k 

eutranoe  passage  in  h  (p.  41  and  Plate  iv.),    )     

See  also  Plate  vi.  1532*5 

Of  these  three  quantities,  the  second  has  not  yet 
been  proved  ;  and  it  was  so  very  difficult  and 
roimdabout  to  measure,  that  I  do  not  attach  much 


riBST  AscESDnro  passaob.  9tf 

I  to  tfie  nmnbeis  ;  bat,  such  as  they  are,  tkty-. 
vere  obtained  as  follows. 

Standing  in  Al  Mamoon'3  hole,  towards  j(b. 
western  side,  yoa  can  see,  looking  eastward,  a  pHit, 
of  the  upper  or  southern  end  of  the  portcullis ;  aoA. 
also  part  of  the  entraoce  passage  vertically  under  it<;- 
but  you  cannot  drop  a  plumb-line  from  one  to  Oi0> 
otfao;  &r  tibtro  IB  nndi  peojeeting  miwoiuy  b«tin«i : 
Bodwr  em  70a  see  Ae  whole  kagA  of^poKeiAgk, 
&r  tiier  knrec  part  dwraof  ».  braied  itiH  in  niid 

■mwniJinar   BLUOBET  :  ■  Mid  .  ^J*?*  CtetB  .<tf  *1»t»^  j^ 

ibown  IB  oar  l«q^  flate  ▼£,  inebrntun;  mA. 
jnOy  in  plan,  m  Ae  vpMr  fignn  of  Hate  t. 

Tbe  diffieobT^  of  Ae  plnndhline  WM  ovenom^  bj 
flnkmg  we  of  two» — one  kmig  upon  the  pOTtenUie 
itself  and  the  other  from  the  end  of  a  square,  whose 
base  was  on  the  portcullis  surface,  and  whose  rect- 
angular arm  was  so  long,  horizontally,  as  to  carry 
the  plumb-line  clear  of  the  obstructing  matter 
below.  It  was  then  tolerably  easy  to  bring  the  eye 
into  the  plane  of  the  two  plumb-lines,  and  see  where 
that^  being  produced  optically,  would  cut  on  the  roof 
line  of  the  entrance  passage  below,  or  at  the  point  c. 

Now,  that  point  c,  was  measurable  by  rods  from 
the  point  a,  or  at  where  the  roof  surface  of  the 
upper  passage  met  the  roof  of  the  lower  one  ;  and 
such  length  A  0,  must  be  geometrically  equal  to  a  ^ 
the  angles  of  the  passages  being  assumed  equal  and 
opposite.  But  A  B  being  thus  obtained,  and  found 
=  ISO'S ;  we  most  evidently,  in  order  to  get  the 
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portcullis  itself,  subtract  a  a'=  50 '2,  or  the  distance 
of  top  of  lower  butt-end  of  portcullis  from  roof  of 
entrance  passage ;  and  we  must  add  on  thereto  at 
the  other  end,  the  length  b  b^,  =  48*6,  so  as  to  reach 
on  roof,  a  line  transversely  opposite  that  other  line 
(a  b)  on  the  floor,  of  first  ascending  passage,  which 
formed  the  origin  there  for  measures  of  length. 

We  have  then,  finally,  for  the  length  of  the  port- 
cullis, or  a'b',  180-5 -50-2  +  48-5  =  178-8. 

Hence  the  length  of  first  ascending  passage,  on 
its^or,  from  back  of  portcullis  to  line  0  (page  46) 
at  top  or  south  end  of  said  passage, 

=  1291-2  +  178-8  «  1470-0, 

but  from  roof  of  entrance  passage  (see  page  41), 

-  1291-2  +  178-8  +  14-2  «  1484-2, 

and  from  axis  of  entrance  passage  (see  page  41), 

-  1291-2  +  178-8  +  14-2  +  29*9  ->  15141. 

While  from  axis  of  entrance  passage,  as  cut  by  aods- 
line  of  upper  passage  (see  page  41  and  Plate  rv.), 

-  1291-2  +  178-8  +  32-6  +  29*8  «  1532*4. 

But,  if  axis  of  passage  be  thus  adopted,  there 
must  be  a  further  addition  at  the  upper  end  ;  for  a 
line  produced  upwards  from  the  old  line  c  (there 
on  the  floor),  and  perpendicularly  to  arm  of  passage, 
— ^wiU  fall  inwards  or  north  of  the  doorway  there  ; 
and  by  a  quantity  of  about  12  inches,  making  thus, 
for  full  axial  length  of  first  ascending  passage, 
from  axis  of  entrance  passage^  to  middle  of  door- 
way at  south  end  of  said  first  ascending  passage, 

-  1291-2  +  178-8  +  32-6  +  298  +  12-0  »  1544-4  inchet. 


HORIZONTAL  PASSAGE  TO  QUEEN'S  CHAMBERil 

This  horizontal  passage  may  be  considered  to 
begin  at  the  north  wall  of  the  Grand  Galleiy ;  and, 
trending  thence  due  south,  has  its  first  portion  coin- 
cident with,  or  hidden  in,  said  large  Gallery ;  it  then 
passes  under  the  elevated  floor  of  that  Gallery,  and, 
continuing  on  still  horizontal  (approximately)  and 
southward,  reaches  the  room  called  the  QueenVl 
chamber,  entering  it  on  its  floor-level,  and  at  the" 

inch  coincidence  of  flooca  may  take  place  at  the 
entrance,  the  floor  of  the  passage  experiences  a 
notable  depreeaion  of  nearly  half  the  whole  height 
of  the  passage,  at  about  l-7th  of  its  whole  length 
from  the  Bouthem  end.  It  is  also  to  be  noted,  that 
the  horizontal  passage  only  begins  visibly  to  be  a 
paaaage,  and  of  about  the  height  and  breadth  of  the 
*  entrance  passage,'  when  it  passes  under  floor  of 
Grand  Gallery ;  and  this  {dace  occurs  also  at  about 
l-7th  of  the  whole  lengtii,  but  &om  the  north  end^ 
lefetence  being  had  to  the  mean  of  the  ttoo  northern' 
ends  or  cut-offii  of  the  Grand  Gallery  floor. 

Furdier,  it  is  particularly  noteworthy,  that  in 
going  from  north  to  south  in  the  horizontal  passage, 
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saline  incrustations  are  observable  on  walls  and 
floor,  beginning  at  about  150  to  200  of  distance 
from  north  end,  and  increasing  in  amount  farther 
southward ;  until  at  last  both  roof,  walls,  and  floor 
are  covered  with  a  coating  of  them  near  an  inch 
thick,  brown  outside,  white  inside,  and  of  almost 
stony  hardness,  and  they  are  termed  by  some 
authors,  *  sparry  excrescences/ 

These  saline  incrustations  are  alluded  to  else- 
where in  this  volume,  as  well  as  in  vols.  L  and  iiL, 
for  their  chemical  nature,  mode  of  formation,  and 
probable  origin;  here,  they  are  merely  mentioned 
as  being  impediments  to  applying  linear  measures 
direct  to  the  original  worked  surface  of  the  stone. 

For  the  shape  of  this  passage,  near  its  commence- 
ment at  north  end,  see  Plate  x. ;  also  Plate  vl  voL  L  ; 
and  for  southern  end,  see  Plate  viiL  For  the  whole 
passage,  on  a  very  small  scale,  see  Plate  iii.  vol.  i. 


HORIZONTAL  PASSAGB. 


HoS^STAI  passage  to  QUEEN'S  CHAUBEH,— Walu  or. 
Ftoor  Joints  on  Eatt  side,  measored  from  North  to  South. 


«*Jotol 

JolBltO 

ToUI 

Si? 

5ot(«,r>brav7ia.iau. 

lolot 

"a^. 

^^:^ 

(      Ofl 

0-0 

1 

27-3 

27-3 

I  Thli  Joint  ibout  4-1  Id  fxnt,  or  to  Kntti  of  Ui*  nl^Sof  tft- 
.     diued  floor  or  UntucoAngpuugi. 

s 

«■* 

67-7 

Bid  Joint 

» 

«-o 

112-7 

JCoMludsd  inm  WMt  tida  i   sut  aido  l*lB«  cmtnA  br 
1     hanKuddirt. 

* 

5S-S 

170-fl 

B«l  Joint. 

ft 

43-4 

214-3 

I  TUi  li  ondn  n»r ;  not  hiilnG  beeiui  ■!  IH-l,  vbera  ti  th* 

1     k.tortol^oit-9«ofO™idOiU&rylloor. 

e 

16-9 

231-2 

I  At  SM  0.  ll  (he  (Int  or  loothenunoM,  bnl  only  pulUl  rat- 
1     offofOiMdOJloTTBoor. 

( Wtll  Jotnti  M  ind  beiond  thli  part  u*  ill  close,  good,  intl 
ttiu  ;  rrttia]  ud  horijontiO,  for  the;  in  In  t>o  l>j«i 

7 

SB'S 

270-5 

8    . 

40-0 

SIO'S 

(    weonnet 

f 

441 

354* 

CPron  iboat  Wd-  to  thli  dlit*D«.  ud  tbi««e  right  on  Inla 
the  gneen'i  chimber.  »lli  md  roof  ue  ill  mnpoKd  of 

10 

3«7 

391-3 

r„'r¥^s.i'st?^«ir-ss:fii5fsii^^ 

11 

l«^ 

409-7 

L    ontbemrfMfc    -  ""f"* 

H 

»3 

43»fl 

13 

SIO 

4705 

14 

62-2 

832-7 

15 

441! 

«76-9 

U 

43-8 

6207 

/All  tti«a  Boor  Jolnti  ue  mon  or  le»  wide  lod  bbl ;  the 

17 

«i) 

662-7 

J     itunn.  too,  an  null.  «nd  go  b«hh>  m  to  rcqnlre  two, 

IB 

48-0 

710-7 

■• 

338 

744-0 

.  At  res  ta  MOW  of  Dwi  «  fljUBdrie.!  hole,  8-0  In  dUmeler. 
t     ud  94  dHp. 

SO 

39-7 

783-7 

XI 

838 

8«7-5 

ss 

80-4 

947-9 

At  »»-8  «  bolt  la  centre  of  Boot ,  *  D  dtaniet.r,  (nd  *-fi  d»p. 

ss 

793 

1027-2 

M 

«8-8 

I09S'S 

mde  Joint 

SS 

79'0 

1174-6 

i   withdw. 

2» 

40'4 

1323-9 

47 

794 

13033 

( At  IMS-O  >  boU  In  middle  Df  Boot.  IE.  diUBtUT.  Hid  eUpt>«] 

28 

43-0 

1345-3 

At  ind  ETom  1HS1  Ugliu  tU  low«  level  ot  puH(*  Boor, 

1     w 

60-0 

13063 

I  Well  Joint!  Ud  bj  the  tuculTa  uaaaat  of  hut  brown. 

30 

127  3 

1622-6 

—  3-2 

Thl.  Jolat  i*  1 1  Inohe.  inftde  the  Qoeeo".  f hember. 

15194 
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The  above  measures  for  length  being  the  mean 
of  two  sets,  nowhere  differing  more  than  0*3,  and 
having  been  farther  tested  for  the  whole  length  by 
a  third  measuring  carried  on  by  rod  lengths  of  100 
inches^  may  be  pretty  safely  depended  on. 

Henoe  whole  length  of  horixontal  paauge,  from  north 
wall  of  Grand  Gallery  to  north  wall  of  Queen's 
chamber,     .  .     *   1619*4 

One-seventh  of  the  above,  .■*     217*1 

South  length  of  passage  with  low  level,  *     216*1 

North  length  without  roof,  measuring  to  mean  place 

of  the  two  cuts-off  in  Grand  Gallery  floor,  ■»     217'8 


BREADTH  AND  HEIGHT  OF  HORIZONTAL  PASSAGE. 

These  measures,  when  below  50  inches,  were 
taken  with  the  '  35  Slider'  scale,  and  have  had  0'14 
subtracted  from  them  for  its  correction  ;  but  when 
above  that  width,  with  the  '  50  Slider,'  in  which 
case  the  readings  have  not  been  corrected.  Both 
roof,  side%  and  floor  of  this  passage  were  so  uni- 
formly coated  with  more  or  less  of  the  saline 
incrustation,  that  the  measures  are  probably  always 
less  than  the  original  truth  by  the  thickness  of 
such  adventitious  crust 


p 
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Flux  la 

Mnrft 
nil  of 
Onmd 
Oillar 

Brudtli.D«rtb) 

ra-irsa^ 

1 

1 

BMtODI. 

.«. 

Top, 

lut 

HMdlc 

M«. 

2M)- 

760- 

ino- 

ISIO' 

1618- 

4041 

41-oa 

40-84 
40-96 

41-38 
41-46 

41-16 
41-16 

4«-58 

4ai« 

46-36 

46  64 
48-16 
46-26 

69-0 
67-3 

67-2 

«8-5 
6«-5 

ILnv    >r<oI    of 

I.  Tiled  bole 
fSoof     itoiia     ii> 
cruclwl  Qtci  Ox 

(  QuecBlchmmtiM, 

Theoi%bMl  hei^of  nortbfln  pcctioB  of  show 
pMnge  Ms  not  impzobaUf  4^0  «t  least ;  tiw 
difference  between  47*0  and  the  numbers  above 
bemg  due  to  the  saline  incrustations.  But  that 
height  is  what  is  measured  off  the  floor  of  the 
passage  ;  and  that  floor,  although  the  saline  matter 
were  to  be  removed,  is  txiugh  to  a  degree,  and 
has  even  been  assumed  bj  Mr.  Ferring  to  be  the 
cssoal  surface  of  the  mere  course  of  core  masonry 
of  the  whole  Pyramid,  which  is  nakedly  exposed  both 
here  and  in  the  floor  of  the  Queen's  chamber ;  and  he 
alludes  to  the  round  holes  (p.  57),  as  pivot-holes  of 
the  machines  used  in  lifting  the  stones  at  the  build- 
ing. The  present  apparent  floor  is  therefore  not  in 
a  manner  an  intended  feature ;  it  was  never  worked 
true  aa  a  floor ;  and  even  if  masons  were  to  cut  it 
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down  now  to  the  depth  of  dx  inches  all  along  (a 
quantity  by  which  it  is  in  a  manner  too  high,  as 
presently  to  be  shown)  and.  polish  it,  the  material 
would  not  be  the  finer  and  more  pteeiousMokattam 
stone,  which  forms  the  floor  of  all  the  other  passagea 
The  bringing  in,  indeed,  of  layers  of  that  species  of 
stone  to  the  thickness  seen  in  some  other  parts, 
would  nearly  fill  this  horizontal  passage  up  to  its  roof 
or  ceiling,  in  fact,  destroy  it  as  a  passage  ;  and  yet 
there  is  every  appearance  of  roof,  and  walls  perhaps 
also,  being  constructed  in  the  fine  stone,  intended 
to  be  durable  and  be  seen,  or  made  some  use  of. 

The  floor  is  therefore  eminently  an  anomaly  in 
the  horizontal  passage  ;  and  if  measured  at  its  com- 
mencement, is  shown  to  be  six  inches  above  the 
level  of  the  line  C,  formerly  referred  to  in  measure- 
ments, on  the  floor  of  the  first  ascending  passage ; 
i.e.,  that  part  of  its  floor  which  is  in  the  plane  of 
the  north  wall  of  t^e  Grand  Galleiy. 


Comuxum  of  Floon  of  Fint  Atetniing,  and  On  JToritontal,  Pauagft. 
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Tte  iuiiMim>cnMiiti  wwe  not  verf  aeeonteg  on 

As  IpotnidBi)^  portioii  of  aMemdiiig  ftxxr;  bnt^ 
MJpilly  iini0tiii|f  tiie  psosemt  &xbm$,  bb  shown  hy  tiio 
dotted  linei-in  Hie  above  diagram,  llie  following 
BMiMum  wen  taimi  :-^ 

▲  c^  «r  iadiatd  Ifl^gl^  .    i-    SB'S 

0 1^  «r  kiifivwiil  )Ng^     .  .    ••    SI'S 

9%  fir  vprtiflal  Mi^  of  floor  of  lioiiioiilil  pMM^ 

ooalMvoliUiaaiowi&ifffMnMb         .    >•     6^ 


If  tiik  6*0  be  now  added  to  vertical  lid^t  of 
lioaaaoatol  paaaage^  finmedy  ghren,  or  ATO,  we  have 
58*0,  cr  die  aame  as  the  wrtical  measured  keight  of 
aontih  end  of  finfe  ascending  passage;  and  both  top 
and  bottom  of  bcmsontal  passage  wiU  then  be  on 
the  same  levels  as  top  and  bottom  of  the  other 
passage,  or,  which  is  the  same  thing,  as  the  north 
doorway  of  Qrand  Gallery. 

But  southern,  or  depressed,  end  of  floor  of  hori- 
zontal passage,  together  with  the  whole  floor  of 
Queen's  chamber,  is  still  14*0  helow  the  bottom  of 
said  north  doorway  of  Grand  Gallery. 


QUEEN'S  CHAMBER 

The  chamber  known  under  this  name,  at  the  south 
end  of  the  horizontal  passage,  has  been  long,  and 
entirely,  an  enigma  as  to  its  objects  or  purposes  :  it 
is  nearly  square  on  the  floor,  with  an  angular  roof ; 
and  the  eastern  wall  has  a  large  and  sumptuously- 
constructed  niche,  of  the  Grand-Gallery  walls  de- 
scription, but  with  a  less  number  of  overlappings 
(four  only  in  place  of  seven),  and  it  is  not  in  the 
centre  of  its  wall  by  a  very  notable  distance.  The 
material  of  walls,  roof,  and  niche,  is  a  fine  white 
limestone  ;  the  floor  is  ragged  and  uneven,  and 
apparently  merely  the  general  masonry  of  the  Pyra- 
mid, so  that  the  room  is  in  fact  without  a  floor- 
proper,  and  we  are  left  to  speculate  where,  in  height, 
the  upper  surface  of  that  would  have  reached.  This 
peculiar  condition  of  the  chamber  becomes  all  the 
more  manifest  on  examining  the  structure  of  the 
walls  ;  for  they  are  not  only  not  of  the  general 
masonry  of  the  whole  building,  but  are  in  advance 
both  as  to  whiteness,  beauty  of  the  material,  and 
closeness  of  the  joints  to  the  lining  of  any  of  the 
passages  yet  inspected.  The  joints  are  so  close, 
that  the  edges  of  the  two  surfaces  of  worked  stone, 


and  tile  fining  of  cement  between^  axe  eon^cbaUe 
cAen  wiHin  the  tliiekneflB  of  a  Ittiz;  Tim  &ct  was 
noted  ebSusSj  on  tiie  west  wall,  whste,  too,  llie  pte- 
aenoe  of  eemenfc  m  tibe  "rartfeal  aa  well  aa  horiaontal 
jointa  waa  dnfy  noted.  .  ISIaeprhere  there  is  a  diffi- 
culty in  lecogiiifling  the  joints^  on  acconnt  of  the 
lialf^i^aijr  coating  of  saline  matter.  This  sabctonoe 
sinafc  be  rc^garded  aa  a  modem  exudation  of  the 
atoB%  liar  aome  kiteia  scratched  on  HbQ  noriih  waQ, 
witlt.date  1824^  jbaye  now  a  raised  online  in  the 
wdif  matter  aibimd  and  npcm  them.  The  saline 
awtter  was  abo  seen  filling  a  fissure  apparently 
by  injurious  pressure  in  the  west  waO.  In 
or  two  places  small  portions  of  the  original  sur- 
jfiiMieC  tiie  waU'^tcnM  i^ypeareo^  and  bore  traces  of 
lianri^g  bden  once  «cquisitely  smoothed  and  finished 
The  inclined  roof-stones  appear  of  a  similar  order, 
and  extend  100  inches,  more  or  less,  into  the  wall  or 
substance  of  the  Pyramid,  to  give  a  firm  bearing,  as 
shown  by  two  holes,  just  under  the  ceiling,  worked 
by  Colonel  Howard  Vyse  and  Mr.  Perring.  A  large 
excavation  hole  has  been  made  in  the  floor  under 
the  niche,  and  another  at  the  back  of  it,  by  various 
parties^  in  former  years ;  while  on  the  south  side  of 
the  room  is  a  trifling  nick  recently  cut  into  the 
wall,  apparently  for  holding  visitors'  candles. 

The  following  are  the  measures  taken  in  this 
room,  partly  with  the  100-inch  rod,  and  partly  with 
the  great  400-inch  slider,  tested  by  the  others^  and 
not  requiring  greater  corrections  than  theirs. 
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QUEEN'S  CHAMBER, 

Floor  of. 


Pint 
MeftBure. 

Second 
Meamire. 

Mean. 

East  side,  Lbkoth  o^ 
South    tt          *t 
West      9»            n 
North    99          99 

Mean  of  sides,  k  and  w., 
„            V.  and  s., 

East  gable  end,  height  from  floor, 
West,             ,,              ,, 
Gable  ridge,  in  middle  of  room. 

Mean, 

North  waU  at  b.  end,  height,   . 

»>            w*          »> 
South  waQ  at  k.  end,  „ 

>»             ^'          >> 
Mean, 

• 
• 

204-7 
227  0 
206-3 
226-5 

206-5 
227-4 
205-6 
2265 

206-6 
227-2 
206-0 
226-5 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

205-8 
226-7 

245.4 
244-2 
243-9 

•  •  • 

182-  (?) 
184-5 

181-  (?) 

182-  (?) 

•  •  • 

244-9 

•  •  • 

•  •  • 

•  •  • 

... 

1- 

•  •  • 

245-2 
244-2 
243-9 

244-4 

183-2 
181-5 

182-4 

Diagonals,  Lknqth  of  measurec 
Floor,  N.B.  comer  to  s.w.  comer,     . 

North  wall,  low  n.k  comer  to  high  N.w. 

South  wall,  low  S.E.              „           clw. 

East  wall,  low  as.              „           n.x. 

„                „     N.E.                  „              8.x. 

West  wall,  low  8.w.             „           n.w. 

L 
comer,  e 

r    302-9 
'.    303-6 
'    293-5 
:    291-0  C 
:    291-8) 
:    290-1  ( 
:    275-6) 
.    275  2 
'•    273-8 
.    277-3 

MeuL 

303-2 
292-2 
291-0 
2754 
276-6 

PI.  7 


West      waJZf . 


SotUk/  waZL. 


soo 


eoo 


^00 


BOO 


^   ow  pZcuit^  of  East  wcUL 


'KWU'  :M\vAf.\AVV  ^W 
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queen's  chamber. 


length. 


>» 


Floor,  East  and  Wert  nn 

„      North  and  South  „ 
Walla,  North  and  South,  length  of, 

„  „  height  of, 

Wall%  East  and  West,  length  o( 


t» 


ff 


mean  height  o(  or 


183  +  244 


! 


R00&,  North  and  South,  length  of,        ...        . 
„  „  breadth,  .... 

And  angle  of  rise  of  each  side  of  roof,  computed  from 
baae  '«  102*6  and  perpendicular  «  61*0, 


205- 
226- 
226- 
183* 
206- 

214' 

226- 
119* 

30-8* 


Hence  room  opened  out  on  plane  of  east  side, 
may  be  represented  as  in  Plate  viL 

The  mark  on  the  western  side  of  the  door  (in 
Plates  vn.  and  vul)  shows  a  shallow  projection 
of  the  stone  material 

Of  the  niche  above  represented,  the  following 
measures  were  taken  on  February  20 ;  but  are  rude 
in  the  extreme  towards  the  higher  parts^  as  I  had 
then  no  ladder  to  stand  upon : — 


f  f 


f> 


•» 


ff 


Breadth  of  a  to/, 

btog, 

c  to  A, 

(ftoi, 

«toi, 

Horiiontal  distance,  North  wall  to  a. 

South      „     /, 
Centre  of  niche  from 
continuation  of  East 
wall,  or  roof,  . 


ff 


ff 


61*3 

62*3 

43*3  (estimated.) 

34*3  (estimated.) 

26*3  (estimated.) 

97-2 

46*6 


26*3 


Wli  K'fdUH  Lilk'Kdin' 


rr\.'  «. . .. 


t] 


iJiOMO^B  GHAMBBE* 


6Y 


1 '                                                                                                                   "^ 

JS^ 

Btoimd  - 

•6-7 

•6^ 

«•-» 

si-e 

tl-B 

ti-e 

tf           »f        « €r  A,         .     « 

SHI'S 

89*0 

88-7 

M           t»        ilor^.            « 

88*5 

80-8 

88-4 

••           t»        •  •^/f  •            ■■ 

3»-7 

89*0 

88^ 

Mmi  Mi^  of  fik^    . 

« 

185-8 

Wodananahip  of  aiche^  originnlly  yeij  good  and 
tnie :  the  intended  dqptli  of  it  genenUjr  aeeme  to 
hnm  been  41  inches;  Imt  tbe  etanee  which  zeach 
heck  to  Ibnn  thie  dentib.  iienetE&te  eome  86  incfafti 
etiU  fivliber  eirtwaid  into  the  maaoniy.  A  portion 
of  the  niche,  just  above  a  level  bank  or  long  shelf 
about  38  inches  above  the  floor,  reached  much 
fisurther  back  still,  say  100',  with  height  of  40'; 
but  all  that  part  is  now  much  disfigured  by  modem 
excavations.  These  are  shown  in  the  two  follow- 
ing views  of  the  Queen's  chamber  in  Plate  viii. ; 
where  the  arrangement  of  the  roof  and  wall  lining 
blocks  is  taken  from  Howard  Yyse  and  Perring's 
views. 


GRAND    GALLERY. 

From  the  larger  space,  and  more  numerous  archi- 
tectural features  in  the  Grand  Gallery  over  the 
simple  passages,  it  requires  much  examination  of 
the  nature  of  each  end,  before  attempting  to  measure 
the  distance  of  one  from  the  other.  We  shall  also 
do  well  to  look  just  now,  only  to  the  lower,  or 
floor-waxd  portion  of  each  end,— leaving  everything 
with  regard  to  the  upper  portions,  whether  of  north 
or  south  ends,  to  a  separate  section  for  height 

Entering  then  the  north  end  of  Grand  Qalleiy, 
by  the  first  ascending  passage,  we  enter  there  by  a 
doorway  53'2  inches  in  vertical  height  (53"5,  first 
measure,  and  63*0,  second  measure),  and  42*2  inches 
broad,  i.e.,  where  not  broader  on  account  of  mani- 
fest injury ;  and  these  measures  are  taken  on  the 
north  wall  of  Grand  Gallery,  which  is  vertical  for 
a  certain  height  upwards  from  the  floor. 

The  breadth  of  that  wall,  or  end  of  Gallery,  is 
about  82'0  (81-7  to  83-0)  inches,  and  the  lower 
storey  of  Grand  Gallery  progresses  always  at  that 
breadth,— except  in  so  far  as  its  very  lowest  part  is 
fiUed  up  on  either  side  by  the  ramps  or  side-benches 
of  stone ;  and  these,  for  a  vertical  height  of  2  3  inches, 
contract  the  breadth  to  about  420  inches^  or  the 


and  ili  doQhrvf • 

HiB  floor  of  tinGxand  €k&9nr  mair  be  ooDndarad 
to  bapDyirilii  tin  piolnidiiig. (aontkiNid)  portioii 
of  tibe  floor  of  fink  aaoending  paaaags;  andifeoiir 
tiniied*  tkonee  WQdd  ran  along  the  baae  of  tiba 
aaaafe  As  wliole  wqr>  «p  to  tibe  iqppar  or  aontliani 
andofChEaadOaOaijr, 

Batrinaiicli  caaa  tIbBio  would  bo  no  ^^^"""yunioa 

m 

tiflair  to  tiia  Qnaenfa  i^ambeir.  A  lonir  vbxL  tbar^ 
faa^  MO  indba%  of  liio  inclined  flow  baa  beei| 
MB0fed»  asnd  tbat  apaoe  baa  been  dug  (in  a  mnf 
lit) '  YtttiMlljr  down,  preaerving  tbe  bieadtb  ber 
tile  xamDa  aa  ito  meaaoxe  of  broadtb.  and 
downwaxda  until  it  xeacbea  tbe  leyd  of 
afac  iiidiaa  abore  the  baae  of  north  wall  of  Oiand 
Gallery.    (See  fig.  on  page  60.) 

Hence  ihe  first  part  of  the  floor  of  Grand  Gallery 
$eems  to  casual  observation  to  be  level ;  but  tlie 
level  part  is  no  portion  proper  to  the  Gallery ;  and 
ia  80  much  as  six  inches  too  high  for  its  beginning. 
This  state  of  things  may  generally  be  apprehended 
from  the  diagrams  of  Plate  vi.  vol  L ;  which  are 
also  constructed  to  give  an  idea  of  the  five  holes  in 
tbe  vertical  sides  of  ihe  chink  leading  to  the  Queen's 
chamber,  and  of  the  entrance  to  the  well  The  well 
(Plate  V.  vol  L)  is  one  of  the  most  peculiar  structures 
in  the  Pyramid,  and  forms  a  rather  dangerous  place 
of  stumbling  at  the  first  entrance  into  the  Grand 
Gallery :  the  square  hole,  however,  in  the  floor,  is 
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not  that  of  the  well  itself,  but  only  the  beginning  of 
a  horizontal  passage,  some  28  inches  deep,  and  85 
long,  leading  straight  away  west ;  and  then  and  there 
only,  plunging  downwards  to  form  the  very  well 
Further,  the  hole  spoken  of  as  in  the  floor  of  Grand 
Gallery,  is  rather  to  one  side  of  it,  being  within  the 
limits  of  the  western  ramp,  which  has  been  broken 
away  at  the  place,  for  the  purpose.  In  fact  there  is 
every  appearance  that  the  entrance  to  the  well  was 
once  completely  closed,  by  the  continuance  of  the 
ramp  along  the  western  side,  similarly  to  what  is 
now  seen  along  the  eastern.  Under  such  circum- 
stances, strangers  would  have  passed  through  the 
Grand  Gallery  without  suspecting  any  neighbouring 
well,  or  conceded  passage  of  any  kind ;  and  it  seems 
probable  that  it  must  have  been  opened  by  men 
ascending  the  well  from  its  entrance  below  and 
bursting  open  its  closed  ramp-stone  ;  when,  thanks 
to  the  extraordinary  strength  of  the  cement  em- 
ployed in  all  the  joints,  a  portion  of  the  said  stone 
was  left  sticking  in  the  north-west  comer  of  the 
Gallery,  where  it  may  still  be  seen,  testifying  to  the 
once  completion  of  the  ramp. 

The  measures  (February  18-22)  on  which  the 
drawings  of  Plate  v.  vol  L,  and  Plate  VL  vol  L, 
depend,  are — 

Entrance  Passage,              .     Height  vertical,  =  63*2 

„                     .         .     Breadth,  .     —  42*2 

Passage  to  Queen's  chamber,  Height  vertical,  «  46*7  ? 

„                  „               Breadth,  .         .     «.  42*0 
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,  fag  to  QoMii'i  cbttaAar,       «    i*    4f-0 

Aotik  isd  cl  floor.  HoiiM  of  ftlwiJ^tf 
««^^i  ovt-oi^  •       •       •    ^    iWKT 

«idS9-8 
M  ft  Leagih  on  tho  ineliBo  to 

'  ^  M  H^gibl  ol  ooeoiid  ool-oit       ^      911 

^  (^  oMBo  ott  oppoiito  wAfb^  ■■       .9v 

Pwlwlol  iirtWMo  fr«B  Koiih  wall  ol  Qfaad  OoOorj 
to]KoHii«BdrOra]MolBlOfl«l-€ffollloor»  .    i"  19i'4 

iBJiari  ilfalamuL  nnmjutnil frirm ilinTn fnr ■wfllffi  TtTlfl^    i*  8SS'4 

^MliMi  diiliBno^  g^foi  lij  ■Bininhig  nnall  mMflorco 
oonooUd  Willi  tho  fivo  ImIm  on  ci^or  (rido  wiOim 
lioibofolnglh, ->  221-0 


wsLi^  i^abuculabs  ov. 

Borfnnltl  diilUMe,  North  wall  Grand  Gallery,  to  beginning  of  liolo 

in  floor,  meaeored  near  floor, ■>  19*3 

Inclined  distance  of  the  same  to  beginning  of  break- 
oat  near  npper  lerel  of  ramp, wm  25*5 

Length  North  to  South  of  bole  in  horijDontal  floor,  -»  30*0 
Inclined  diatance,  North  wall  Grand  Gallery  to  South 

«nd  of  break-out  under  ramp, *■  64*3 

Biitance  horizontal  from  North  wall  Grand  Gallery  to 

North  aide  of  Well,  produced  Eaatward,   .        .        .  »  21*3 

Distance  North  aide,  to  South  side  of  WeU  mouth,  ■>  28*0 

Distance  East  side,  to  West  side  of  WeU  mouth,  .        .  »  280 
Distance  horiaontal  from  North  wall  of  Grand  Gallery 

to  centre  of  Well, —  36*3 

Depth  within  wall,  from  which  ramp-stone  to  dose 

Well  mouth,  has  been  broken  out,    .                         .  ■>  7-0 
Horiaontal  length  of  Western  passage  to  Well  mouth, 

from  East  side  of  hole  in  floor  to  West  side  of  Well,  ■>  84*5 

Do.                do.                do.             East        do.,  «  66*0 

Do.    from  East  side  of  acting  roof  to  West  side  of  Well,  «  67*0 

Depth  of  hole  in  floor, m  27*0 

Depth  of  roofed  portion  of  horiaontal  passage  to  Well 

BMmth, «  27*0 
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Distance  from  North  wall  of  Grand  Gallery,  to  parallel 

of  centre  of  Well  mouth,  measured  horizontally  on  floor,    «     34*3 

The  same  distance  computed  from  above,  for  the  ramp 

incline, »     38*4 

The  same  measured  direct  on  broken  indications,   .  »     39*9 

Ramps,  vertical  height, »     23*0 

, ,        breadth  (but  for  more  particulars  see  a  subsequent 

section) =     20*0 

The  five  side  holes  a,  6,  c,  d,  e  (see  Plate  vl 
voL  L),  on  east  side,  measure  thus : — 


Distance  from  North  wall  on  in- ) 
cline  of  ramp  of  North  side,  .  ) 

a. 

&. 

C. 

rf. 

e. 

72-6 

116-7 

148-7 

1727 

197-4 

Do.      do.,                South  side,   . 

80-7 

1326 

167-7 

182-4 

207  1 

Length  or  tallness  of  North  side, 

110 

150 

148 

14-0 

150 

„                   South  side. 

140 

20? 

17-4 

170 

18-0 

Length,  inclined,  of  upper  side. 

8-2 

168 

9-0 

9-7 

97 

„        horizontal,  of  lower  side, 

8-2 

160 

8-4 

8-8 

9  ? 

Height  of  lower  side  above  ap-  ) 
parent  floor,  .                  .         .  ( 

18-0 

31-8 

47-2 

57-8 

68-8 

Do.  do.,  above  horizontal  plane  j 
of  North  wall  base,        .        .  ( 

240 

37-8 

53-2 

63-8 

74-8 

Horizontal  depth  eastward. 

15-6 

9-5 

220 

21-7 

10-4 

The  holes  are  worked  very  rudely ;  and  pick- 
marks  are  visible  inwards ;  some  of  them  have  also 
been  mischievously  enlarged  in  part. 

The  sides  of  the  holes  all  deviate  from  being 
truly  vertical,  and  aflfect  a  slight  tendency  towards 
the  position  of  being  at  right  angles  to  incline, 
thus : — 


With  hole  d,  South  side  at  its  base  requires  correction  to  vertical 

and  North 
With  hole  «,  South 

and  North 


99 


11 


1» 
»♦ 
11 


11 

0-6 
1-0 
04 


The  five  iKdes  fiiK  tiie  tveiit  ode  meaaaxe  tfaos 


W 


• 

j« 

# 

Mtam  tern  Kctttii  trifi  flft  in. ) 

a. 

h. 

e. 

d 

d. 

doom  ci  maap  of  Kottli  lide  } 

li-s 

116-8^ 

147-8 

171-8 

196-e 

offkofe*                               .) 

Bow  do,  of  South  ade  of  hok^    . 

81-0 

182-3 

166'8 

181-8 

906-6 

IiomUi  or  tyiiMM  of  Noitii  ad^ 

10-0 

16-0 

14*6 

14-0 

14^ 

Soutiioido^ 

13-0 

21-0 

18-0 

20-0 

18^ 

hat^glht  incKwerf,  of  upper  oido^ . 

8-6 

160 

8-6 

9-6 

10-0 

,,       AoftentoJ;  of  lonrer  Mb, 

8-6 

16-6 

9-4 

9t> 

9iS 

llgjgiht  of  lowor  ado  obovo  ap- 

18-0 

32^ 

46*6 

6B-0 

69-4 

poroBJ  flOOTt 
Da  dOL,  hoiiMiW  pfaBM  ol  Korlh 
waQlMMo,    .... 

24-0 

88-0 

61*6 

64-0 

76*4 

HiwiiMilil  dqplii  wMtwaid, 

10-6 

23-0 

Hi) 

lot) 

19i) 

These  holes  are  worked  very  roddy ;  pick-marks 
are  TisiUe  internally ;  and  large  injuries  to  the 
idjaeent  stcmea^  and  edges  of  the  holes  extemaUy, 
have  been  committed. 

The  sides  of  the  holes  deviate  from  true  vertical 
directions^  slightly  towards  being  perpendicular  to 
incline,  so  that  with  hole  b,  north  side  requires  for 
correction  to  vertical  =  0*4  ;  and  with  hole  c,  its 
south  side  requires  for  correction  to  vertical  =  1*0. 

UPPEK  OR  SOUTH  ^D  OF  GBAND  OALLEBY. 

(Febbuaby  22,) 

A  principal  feature  at  this  part  is  the  grand  step, 
which  stretches  all  across  the  Gallery,  and  interferes 
with  the  last  part  of  the  ramps.  The  step,  once 
grandly  severe,  is  now  lamentably  fissured  in  two 
places,  and  much  broken  away  about  the  middle, 
as  indicated  in  the  several  sketches  of  Plate  ix. 


•>  ft 
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The  measures  on  which  the  plan,  and  elevationa, 
both  fronts  and  for  either  side,  in  the  Plate,  are 
founded, — stand  thus  : — 

Breadth  of  Grand  Gallery,  above  South  doorway,  .  »  82*2 

of  South  doorway, »  41*4 

in  broken  places  Westward,  45  to  50*0 

Height  of  doorway,  on  East  side, ««  43*8 

„                     West  side,           .         .         .         .  «  43*3 

„                     Mean, »  43*6 

Horisontal  length  of  great  step  on  East  side.  North  to 

South,  60*7  to  61*0, »  60*8 

Do.  do.,  on  West  side, »  61*0 

Vertical  height  of  great  step^  at  North  end.  East  side, 

35-8  and  35-9, »  35*8 

Do.  do.,  West  side, »  36*2 

Distance  from  joint  28  to  South  wall,  along  ramp  line 

produced,  and  on  East  side, «  81  '4 

Do.  do.,  on  West  side, —  SIS 

These  two  last  measures  are  important^  because 
they  have  to  be  added  to  what  will  presently  be 
measured  along  the  whole  Gallery,  to  give  its  full 
length  :  they  are  also  rather  difficult  to  determine, 
as  well  on  account  of  the  interference  of  the  comer 
of  the  great  step,  as  the  error  of  rectangularity  of  the 
joints  28,  and  the  one  above  it.  But  although  the 
ramp  itself  ends  north  of  the  step,  its  joint  line  pro- 
duced, reappears  visibly  above  the  step,  and  thence 
extends  to  the  south  wall  of  the  Gallery.  Some 
minor  measures  connected  with  this  feature  are  thus : 

EAJSTERX  SIDE  OF  SOUTH  END  OF  GRAND  OALLEBY. 

Horizontal  distance  from  South  wall  of  reappearance  of 

ramp  joint, «»  33*2 

»  I6« 

-»  21-4 

-  61 

-^  5*5 


Vertical  height  attained  by  it  on  the  South  wall. 
Hole  in  South -East  corner,  length,   21*5  and  21*2 
„  „  breadth,  6*2  and    6*0 

„  „  depth,      5*5  and    5*5  ? 
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WSraXBH  8n>B  OV  SOUTH  END  OF  6BAKD  OALLEBY. 

Horiionlid  diftoiioefrani  Sonihwall  ol  imgigmnmoB 

of  f«Bp  joinl^                         wm  33'4 

->  17^ 

-  20-8 
.  S-8 

-  5-0? 


▼carlioal  lidgbft  atUaned  bgr  it  on  the  Sovtli  wall, 
Httb  is  Soitth-WesI  eorMr,  la^gUi,  20-S  to  21-0 
„  ^  breadth,  5*7  to   5*8 

M  w  depth,      S-Ot 


bat  depth  doabtfnl,  on  account  of  hard  dnst 


ORANB  OALLERT,  LENOTfl  OF,  ALOKQ  THE  EAST  SIDE. 

(RnnuixT  SI,  SS,  186ff.) 

Measnzed  with  rod  100  a,  canying  hrackets  for 
eandleB :  at  first  the  rod  was  held  from  slipping 
lyjr  handt  but  was  afterwards  attached  to  a  cord^ 
drawn  np  and  clamped  at  pleasure  to  a  peculiar 
wooden  anchor  fixed  in  a  ramp-hole  above  it  (See 
FrontiBpiece.) 

The  measurement  was  made  on  the  wall-joints 
where  they  meet  the  ramp-top ;  these  joints  are 
generally  good,  and  perpendicular  to  the  incline ; 
but  some  of  them  are  unfortunately  concealed  by  a 
hard,  brown,  stone-like  salt  incrustation  (something 
similar  to  that  in  Queen's  chamber,  but  usually 
thinner,  harder,  and  darker  externally)  ;  others, 
again,  of  the  wall-joints  are  absorbed  in  certain 
stones  inserted  vertically,  or  nearly  so,  over  every 
ramp-hole,  excepting  only  the  north  hole  and  that 
next  to  it ;  and  the  joints  of  these  inserted  stones 
are  not  very  good  : — 
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GRAND  GALLERY, 

Length  of,  upon  JSaH  side  (Febroaiy  21,  22,  1865), 

along  inclined  Ramp-line. 


• 

Mean,  or 

Total  length 
ofeaehloint 
from  North 

Namber  of 
Joint 

Timt 
MMstur*. 

8«cond 
MoMura. 

length  fh>m 
Joint  to 

Joint 

waU. 

North  wall. 

0-0 

0-0 

0-0 

00 

Joint  1 

556 

55-6 

55^ 

556 

2 

75-5 

75-5 

75-5 

131-1 

Absorbed    in    rertical 

joint 
At  222-0,  absolute  or 

3 

67  4 

67-4 

67  4 

1985 

4 

40-7 

40-7 

40-7 

239-2 

final  cut-off  of  floor. 

6 

«  •  • 

795 

79*5 

3187 

At  262-6,  partial  cut- 

6 

(117-8) 

38-3 

38-3 

357-0 

off  of  floor. 

7 

926 

92-6 

926 

449-6 

8 

54-4 

54-4 

54-4 

504-0 

9 

(  Hid  behind  an  inMrted 
stone. 

* .  • 

•  •  • 

. .  • 

•  •  • 

10 

137-5 

137-6 

137  5 

641-5 

\ 

11 

62-3 

62-3 

623 

703-8 

12 

67-3 

67-4 

67-4 

771-2 

13 

95-4 

95-4 

96-4 

866-6 

14 

38-0 

38-0 

38-0 

904-6 

(  Ramp  almost  entirely 

16 

177-5 

177-5 

177-5 

10821 

\      broken    away  from 
r      1087  to  1186. 

16 

390 

39-0 

390 

11211 

X 

17 

621 

619 

620 

1183-1 

18 

49-0 

490 

490 

12321 

Ends  in  a  hole. 

19 

434 

436 

435 

1276-6 

20 

526 

62-8 

52-7 

1328-3 

21 

87-5 

87-7 

87-6 

1415-9 

22 

367 

36^ 

36^ 

1452  5 

(  Absorbed    in    vertical 
(      joint. 

23 

43  0 

43-0 

43-0 

1495-6 

24 

80-2 

80-2 

80-2 

1575-7 

Do,            do. 

25 

55-3 

553 

65-3 

1631-0 

Do.             do. 

26 

657 

658 

65-8 

1696-8 

Do.             do. 

27 

63-2 

63-2 

63-2 

17600 

28 

411 

413 

41-2 

1801-2 

Steis      . 

•  •  « 

•  •  • 

12-7 

18139 

South  wall, 

81-4— 12-7 

•  •  • 

68-7 

1882-6 

• 

(  Full  length  of  Grand 
Gallery  on  East  side. 

LowAT pewtof  Ppptr  or  Sou^-end. 

.  of  Gra^^  GaUery. 


Sralt.  erSnOMh,-  fiuAdM . 
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GRAND  GALLERY, 


UTH  of,  upon  Wett  Side  (February  21  ajiil  22,  186S), 
tlnDg  tnclined  Ramp-Uua 


HMD.  or 

rouiitoiitb 

>4>t 

Flnrt 

»~" 

length  ■fmm 

-SO- 

MS 

Rnniitkii 

SotAwkll. 

00 

0-0 

00 

00 

Jtint  1 

80« 

SO-3 

80-2 

802 

2 

S2'8 

52-9 

62-8 

133-0 

lAbwrbed    in    TwtiMl 
f    joint. 

Da               do. 

3 

60S 

803 

80-2 

2I3'2 

4 

680 

67  7 

67-8 

2810 

B 

64'S 

64-6 

84-6 

3366 

Do.                 do. 

6 

44-0 

44-1 

44-0 

379-6 

7 

48-0 

480 

48-0 

4278 

■ 

437 

437 

43-7 

471-3 

Do.               do. 

• 

667 

668 

668 

528  1 

10 

42-7 

42-8 

428 

B70'9 

11 

H-8 

96-8 

868 

6677 

ts 

60-0 

69-8 

69-9 

727-6 

» 

ns 

767 

76-6 

804-2 

f  Caow  joint,  atoort  coa- 

u 

47-2 

47-3 

47-2 

851-4 

<    cvaled  bj  iiard,  brown. 

IS 

644 

643 

64  4 

916'8 

le 

fi(«)-8 

61-7 

617 

967-6 

(  ExBmiued  and  proved 
(    elTol  of  flnt  meanire. 

17 

36-8 

37*3 

37-0 

1004-,^ 

IB 

46i) 

461 

46-0 

1050-5 

» 

620 

618 

619 

1112-4 

M 

607 

60-7 

60-7 

11731 

i  Joint  not  quite  perp«n- 

J    dicuUr  to  incline. 

tl 

M7 

96-iS 

966 

12097 

\    from  1240  to  1317. 

n 

653 

664 

654 

13261 

33 

»6 

998 

99-6 

1424  7 

(Ab«>rbEd    in    vertiaU 
(    joint. 

Do.                 do. 

St 

868 

86-8 

86-8 

1611 '6 

ss 

93'4 

S3-9 

936 

16051 

S6 

00-5 

908 

906 

1695-7 

27 

66'8 

56« 

68-7 

17624 

n 

487 

48 '8 

488 

1801 '2 

8t.p..    . 

... 

14-4 

18156 

a.^w^ 

81-6- 14-4 

67-4 

1883-0 

J  Full  length  of  Grand 
{    GaUery  on  WMt  aide. 
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Hence  the  total  length  of  Grand  Oallery  from 
north  wall,  to  south  wall  measured  along  surface  of 
ramps — 

s  on  Eastern  side,         .  .     1882*6 

„  Western  „  ...     1883*0 

Mean,  «     1882-8 

And  the  partial  length  from  north  wall  to  beginning 
of  great  step — 

SB  on  Eastern  side,         .  .     1813*9 

„   Western  „  ...     1815*6 

Mean,  «     1814*8 


RAMP  HOLES  IN  GRAND  GALLERY. 

These  holes  are  cut  in  the  ramps,  next  the  wall, 
rather  rudely,  and  have  their  edges  now  much 
broken.    (See  Plate  vi.  voL  L,  and  Plate  ix.  vol.  iL) 

Their  upper  and  lower,  or  north  and  south  sides, 
are  cut  nearly  vertical,  certainly  far  from  at  right 
angles  to  the  general  incline  of  the  Gallery  :  the 
depth  of  the  holes  (vertical)  varies  from  eight  to 
eleven  inches^  probably  as  influenced  by  hardened 
dirt. 

Their  number, — including  one  at  the  south-east 
inside  comer,  and  another  at  the  south-west  inside 
comer,  of  the  upper  horizontal  surface  of  the  great 
step  at  the  upper  and  south  end  of  the  Gallery, — 
is>  twenty-eight  on  either  side. 

Of  these,  all,  except  the  two  on  the  great  step, 
and  the  two  lowest  or  northernmost  on  either  side 
(i.e.,  four  at  the  north  end)  have  a  piece  of  stone 
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let  into  the  wall  vertically  over  tMr  middle ;  the 
height  of  such  bserted  piece  being  nsoally  IS*,  and 
breadth  13* ;  while  the  depth  or  thickness  in  one 
particular  case  where  a  neighbouring  fracture  enables 
it  to  be  seen,  is  about  10'  incbea. 

The  holes  on  either  ramp  are  always  opposite,  or , 
nearly  bo,  to  each  other. 

The  following  measures  of  the  ismp-holes  were  - 
only  taken  once,  excepting  a  few  checks ;  tiioo^ 
tlw  geneni  uatoic^  character,  uomber,  and  position 
of  Hie  holes  were  observed  again  and  again.  As 
touching  the  number  too,  which  has  be^i  variffasly 
stated  hj  different  persons  as  from  twenfy-five  to 
tvvDty-eifi^l^ — the  method  of  mensuration  adopted 
OB  this  occasion  wiD,  it  is  hoped,  pnt  any  mistake 
in  tbat  feature  within  the  power  of  any  one  looking 
over  the  figures,  and  assisting  tbemBelves  by  the 
general  symmetiy  in  size  and  distance  observed 
throughout^— to  correct  for  themBelves. 


GRAND  GALLERY. 
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ORAin)  QALLEBY, 
IUHP-B0LK8  on  East  side. 


Number  Df, 

^» 

'h 
1 

1 
1 

i 

Sii 

Rtniuk. 

Norlli 
"oil 

bo'i.'' 

f 

At  N.  wall.  1 
2 
3 
4 
6 
6 
7 
8 
8 
10 
11 
12 
13 
U 
16 
1G 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
Oii«tq),  28 

00 
64 '9 
1264 
I95G 
262-2 
331-6 
400-4 
468-6 
535  1 
6035 
67 1-2 
740-2 
805-5 
876-2 
943-2 
1012-2 
10797 
1149-7 
1215  6 
1285-0 
13516 
1421-8 
1487-8 
1557 -5 
1622-2 
1692-5 
1758-2 
1861-4 

23-0 
8-1 -G 
15 1-0 
2161 
2857 
352-4 
422-9 
488-8 
557-5 
824-4 
693-2 
769-7 
828-8 
8965 
966-7 
1032-7 
1101-2 
11G9-7 
1239-3 
1305-6 
1376  8 
1441-8 
15118 
1577-5 
1647-2 
1712-9 
1781-7 
1882G 

41-9 
41-8 
44-6 

46-1 
45-9 
48-0 
45-7 
46-3 
460 

46  8 
47-0 
45-8 
47-4 
4G-7 
45'5 

47  fl 
48-5 
45-8 
45-7 
46-2 
46-0 
46  0 
45-7 
447 
45-3 
45-3 
70-7 

230 

19-7 
246 
205 
23-5 

20-8 
22  5 

224 
20-9 
22-0 
19-5 
23-3 
20-3 
235 
20-5 
21-5 
200 
23-8 
200 
24-0 
20-0 
24-0 
20-0 
26-0 
20-4 
23-5 
21-2 

6 
G 
6 
G 
6 
6 
6 
6 
6 
6 
6 
7 
6 
G 
6 
6 

6 
6 
G 
6 
6 
6 
6 
6 
6 

■0 

7 
7 
7 
4 
7 
8 
2 
4 
4 
7 
0 
7 
3 
8 
4 

3 
3 
2 
0 
6 
8 
3 
2 
0 

11-0 
11-0 

+    7-0 

+   7-0 
120 

-(■  7-0 

8-0 
8  0 
8-0 

8-0 
+  7  0 

8-0 

8-G 

8  0 

■I- 5-5 

IIM 

as? 

IHrtuc* 
ftamUmk 

S'5 

ll 

n 

1 

I 

sa 

BwMitm. 

Kortb 

Boolb 

IP 

«d*rf 

AtN.«>Il.l 

0-0 

.  23'  1 

23-1 

6-0 

(^ 

^B^oBir 

<».> 

868 

42K 
41 -S 

46« 

44-7 
49-1 
444 

44-3 
46-4 
44-7 
46-1 
47  « 
45-2 
48-0 
80-4 
44-7 
46-6 
45-8 
46fl 
46  0 
46-6 
47-fl 
44-7 
46-8 
456 
44 '8 
46-2 
79-6 

21-5 

57 

ft« 

I2S-0 

150-0 

22-0 

51 

lOfl 

ige« 

XIG'3 

19-7 

6-0 

9-S 

261-0 

234-4 

23-4 

66 

10-0 

333-9 

356-0 

21-6 

8-2 

II-O 

399-6 

4S4-6 

25-0 

6-3 

lo-o 

468-9 

489-9 

21-0 

6-3 

Il-O 

63S-3 

668-3 

230 

57 

10-6 

603-0 

6231 

20-1 

6-8 

10-0 

M9-2 

892-3 

23-1 

6-8 

l!6 

739-3 

769-8 

20-5 

6-3 

10-5 

S050 

8280 

23-0 

6-0 

11-0 

873-0 

893-3 

20-2 

6-  T 

1 1-8 

9*8-6 

966-1 

226 

5-9 

8-0 

1010-8 

I03S-8 

21-4 

6-fl 

9-1 

1078-7 

1102-3 

236 

6-3 

7-6 

1148-0 

1168-0 

20-0 

6-5 

7-5 

1214-0 

1236-4 

22-4 

6-3 

8-3 

20 

12S24 

13031 

207 

21 

13497 

1372-9 

23-2 

66 

88 

22 

1420-8 

1441-5 

207 

6-2 

7-6 

23 

14862 

IBIO-O 

23-8 

6-3 

7-8 

24 

15Sli8 

15770 

21-0 

6-4 

7-6 

2fi 

)G22fi 

1646-9 

244 

6-3 

8-0 

26 

1891-7 

1712-5 

20-8 

6-8 

7-0 

27 

17387 

1782-9 

24« 

6-0 

80 

Onat^  28 

"•"■' 

1883-0 

20-5 

6-8 

8-± 
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GRAND  GALLERY, 


Breadth  of,  between  Ramps,  and  above  Rampe. 


Breadth  between  ramps. 

At  distance  from 
North  wall,  nearly 

Breadth  Just 
aboye  xmmps. 

First  measure. 

Second  measure. 

At  North  wall, 

81-7 

76 

41-6 

41-5 

• 

80 

81-8 

124 

41-4 

152 

410 

185 

40-8 

214 

410 

222 

41-3 

263 

41-8 

41-8 

300 

820 

315 

42-2 

400 

42-4 



82  1* 

500 

425 

600 

424 



82-8 

900 

42-4 

422 

82-9 

1100 

41-8 

41-9 

83  0 

1300 

423 

829 

1600 

426 

424 

82-9 

1800 

42-5 

42-7 

823 

At  South  wall, 

82-2 

These  measures  show  without  doubt  that  the 
Grand  Gallery  is  broader  towards  middle  and  upper 
or  southern  end  than  at  the  lower  or  northern  end  ; 
and  this  prevails  equally  with  the  breadth  between, 
and  that  above,  the  ramps.  The  much  more  notable 
contraction  of  the  breadth  higher  up,  caused  by  the 
overlappings  of  the  walls,  will  be  given  further  on. 
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lao 


•40 


1400 
1400 
1000 

1740 
1800 


Mean, 


«ft  iHl  Mit  «f  €WII«9. 


90-3 

90-4 
90*1 

90-S 


90-S 
901 
90^ 

20-4 
19*3 


2014 


90-0 
91-0 
91-9 


91-S    ^ 


91-3 
91-3 
90-9 
20« 
203 


21-03 


f  wMi  uyDNai 
1  vlitnitmM  ^ 


MOTid     Aftd 


waOt.  Hoar 


Baflq>  <ift  WMt  tfte  tr  Oailnjr. 


90-9 
19-8 

lOi) 

19-9 

90-9 


90-3 
20-3 
19-8 
201 

19-8 


^  2004 


91-3 
90-8 
90-9 

90-9 


91-3 
91-9 
90-9 
20-6 
206 


iiidMmMtlMiftai 
tfait  WmTSis 
ofioorltiMUittd 
fronmmp  tar* 
ertTtee  vt 
IffOiid. 


2093 


The  above  observations  were  taken  with  care,  to 
avoid  fractures  of  wall,  or  wearing  of  floor :  matters 
that  might  easily  have  increased  any  of  the  above 
letums  by  0'3  to  0*6,  and  sometimes  even  1*0  ; 
without  specially  calling  attention  in  themselvea 

At  each  spot  selected,  generally  for  the  goodness 
of  the  ramps  at  that  part,  the  measurement  was  veri- 
fied at  the  time  as  being  certainly  within  0*2  of  the 
truth.  This  leaves,  as  may  be  noticed,  a  variation 
in  the  size  of  the  ramps  along  the  run  of  the  Gallery 
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as  a  measured  fact ;  and  also  that  the  height,  taken 
perpendicular  to  the  incline,  is  greater  than  the 
breadth,  by  the  quantity  very  nearly  of  1  inch. 

Along  nearly  the  whole  distance  from  400  to  1800 
of  western  ramp,  and  occasionally  along  eastern 
ramp,  there  are  longitudinal  parallel  scratches^  form- 
ing almost  a  border  or  species  of  intended  ornament 
following  the  direction  of  the  ramp ;  tiiey  are  in- 
flicted  upon  and  along  its  upright  edge,  close  under 
the  top,  and  towards  axis  of  Gallery.  But  although 
the  very  same  lines  are  traceable  far,  they  do  not 
extend  the  whole  distance,  being  more  or  less 
gradually  replaced  by  others ;  they  may  therefore, 
be  merely  the  accidental  scratches  caused  by  rough 
and  heavy  bodies  having  once  been  slided  along  the 
sloping  floor. 

VERTICAL  HEIGHT  OP  GRAND  GALLERY. 

(Mabch  Ml,  1865.) 

Measured  with  Slider-scale  of  400. 

This  element  of  the  Grand  Gallery  has  always 
been  a  difficult  one  to  travellers  with  limited  appa- 
ratus, on  account  of  its  enormous  proportions,  and 
the  tilt  or  incline  of  both  floor  and  ceiling,  together 
with  the  darkness,  bad  air,  etc.  But  I  had  had 
specially  prepared  for  the  work,  by  Mr.  Cooke,  a 
trunk  of  300  inches  long  (formed  in  three  pieces,  but 
fixed  together  inside  the  Pyramid)  ;  and  furnished 
with  an  inside  pointed  slider  of  100,  capable  of 
being  pushed  up  from  below  from  0  to  90  ;  while 
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tibo  fixAcI  tibe  trunk  was  formed  by  a  long  steel 
pig^  and  kveb  were  iq[yplied  at  lihe  ddea  to  test 
imliealitjr.  The  mode  of  working  wa%— tibot  two 
man  beld  tiie  a^^Mueatns  yertical^  or  made  it  so  by 
rafioranoe  to  tiie  leveb;  I  then  pulled  the  string 
wMdi  raiaed  the  dider,  until  it  touched  the  roo^ 
and  clamped ;  in  which  state  the  whole  structure 
was  fewered  on  the  upward  inclining  floor,  for  me 
to  read  off  the  scale.  The  differences^  at  different 
parta  of  tiie  length  of  the  Galleiy,  are  greater  than 
I  ahofuld  have  expected ;  and  may  be  due  partly  to 
tbe  loof  being  formed  of  slabs  set  at  a  tilt^  each  of 
llieni,  to  the  general  incline,  like  tiles. 

The  mean  of  the  whole  will,  however,  probably 
be  pretty  accurate ;  for  there  is  no  constant  error 
of  Ihe  apparatus  amounting  to  a  sensible  quantity ; 
seeing  that  one  of  the  readings  registering  350*2, 
being  directly  tested  on  the  great  rod  by  the  known 
100  B,  was  proved  to  be  by  that  =  350*1 7. 

The  height  sought  to  be  measured,  being  the  vertir 
cal  height  between  sloping  floor  and  sloping  roof, — 
a  laige  correction  is  needed  at  parts  near  the  north 
end  of  Gallery,  where  the  sloping  floor  has  been  cut 
away,  and  there  is  only  the  horizontal  floor  of 
Queen's  chamber  passage  at  a  lower  level  to  refer 
to.  In  such  cases  the  elements  of  correction  are, 
the  distance  from  the  north  wall,  and  the  angle  of 
the  Gallery  assumed  =  26^  18'. 
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GRAND  GALLERY,  VERTICAL  HEIGHT  OP. 


Distance 

firom 

North  wall 

MeuniTed 

on 
March  1. 

Correction 

for 
level  floor. 

Meaaored    Corr 

on              f 

March  11.    level 

ection 
or 
1  floor. 

General 
results. 

Note*. 

20 
30 

•  •  • 

350-2 

•  •  • 

—  8-8 

344-2 

•  •  •                             « 

•  • 

»  m 

344*2 
341*4 

(Onstepof  pro- 
•    trading    pas- 
(  sage  floor. 
8*  South  of  stepL 

32 

3610 

—  9-8 

•  •  •                                            a 

•  m 

341-2 

10' South  of  step. 

77 

•  •  • 

•  •  • 

366-4     — 

32-0 

334-4 

On  level  floor. 

125 

•  •  ■ 

•  •  • 

394-2     — 

55-8 

338-4 

On  level  floor. 

270 

•  •  • 

•  •  • 

343-7 

1  •  • 

343*7 

/On  first  six 
J   inches  of  true 
1   OrandOaUerj 
I.  inclined  floor. 

550 

3460 

•  •  • 

•  •  • 

3460 

620 

•  •  • 

•  •  • 

336-0 

336-0 

970 

341-3 

•  •  • 

339*0 

340-2 

1240 

3380 

•  •  • 

•  •  •                           * 

338*0 

1320 

•  •  • 

•  •  • 

340-0 

340-0 

1500 

334-5 

•  •  • 

•  •  •                            I 

3345 

1670 

•  •  • 

•  •  • 

3420 

342-0 

1760 

3339 

•  •  • 

•  •  •                             * 

333-9 

1780 

•  •  • 

•  •  • 

3390 

3390 

( N.B.—rertieal 
\    height. 

Mean  of 

height  of 

Grand  Ga 

llery  by  16  obi 

9.    = 

339-5 

ROOF  OF  GRAND  GALLERY. 
(March  1,  1865.) 

Examined  the  roof-stones  of  Grand  Grallery,  by  a 
strong  light  from  below,  and  made  their  number 
from  north  to  south  =  36. 

Of  these,  the  last  nine  towards  the  south  are  abso- 
lutely black  with  smoke ;  those  preceding  them 
towards  the  north,  are  only  partially  black.  The 
stones  are  manifestly  of  unequal  lengths,  and  the 
tile-angle  at  which  they  set  to  the  general  angle  of 
the  passage,  is  by  no  means  constant ;  it  was  parti- 
cularly marked  at  the  fourth,  seventh,  and  tenth 
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hom^bBiomliLi  LooksBg  up  fiom  bebw,  ike  d)6o-' 
fai»  0HlMdBrixi  nixilfc  eiift  bf43fiiidf  QaUci^  fliil^^  hm 

ftiiiBkrtiiAiiai^ 

>  im  :  1  J" '•/#/ Yar  ^io^iquc^  ;•;  .  ..■".*.      !    .   ■ 

j|tfUMI9,l9ikUMKVl  OTXBLAPniroS  of,  at  KOBTH  SNIX 

^  IToiaoirf  ippilli  Mgiud  to  tbese  o^kppings,  tluit 
ti^'ifbifevimgliof  iiitf -gidlt  w«Ik  a))0^e  the  rampi^ 
|]io«i|^  makiiig  ite  due  comptesBidii  in  tibe  width  ei 
^'tt8r&  ei^'Wi]]!^  k  not  de^elqped  on  that  end  as 
tmmiS^eldefifbig;  wheiefioro  north  wall  goes  np 
Ijl^ier  in  jplane  ei  door  tfaAn  it  otherwise  would  da 
*'  Kbtaoed  alKH^thai  vAen  tibe  end<K)7eiiapphig8  of 
awdi  wdl  €iTe  de^oped,  tbeb  nn^r  surfooes  follow 
titas  geneiit  iDdMe  of  the  iOalleiy. 

Tbe  diape  of  the  waH  at  the  highest  orerlappiBg' 
of  north  end-wall,  where  there  is  evidently  a  large 
forced  hole,  I  could  not  examine  :  the  figure  indi- 
cated  in  the  diagram  by  dots,  is  from  Perring's 
large  views  :  also  the  groove  above  the  third  over- 
lapping, measured  from  below.    (See  Plate  x.) 

This  groove  on  either  side,  did  not  catch  my  eye  ; 
but  that  may  have  arisen  partly  from  much  of  the 
overli^ping  which  it  belongs  to,  having  been  recently 
broken  away.  Vyse  and  Perring  say, '  For  the  long 
'  grooves  running  on  each  side  the  whole  length  of 
*  the  passage,  it  is  difficult  to  assign  a  use  ;  they  are 
'  roughly  cut,  and  therefore  could  not  have  been 
'  used  for  a  sliding  platform,  for  which,  at  first 
'  sights  they  appear  adapted     Perhaps  they  were 
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'  made  to  receive  a  scaffolding  for  the  workmen 
^  employed  in  trimming  off  the  sides  of  the  passage/ 
To  this  I  may  add,  that  the  groove  is  represented  so 
near  the  bottom  of  its  overlapping  sheet,  that  there 
was  little  strength  left,  to  support  any  weight ;  and 
as  the  grooved  portion  has  to  a  great  extent  perished, 
without  any  sfaain  being  put  upon  it,-we  cannot 
regard  it  as  anything  connected  with  scaffolding, 
but  rather  with  some  symbolic  meaning. 

The  same  authors,  who  had  more  opportunities 
than  any  other  men,  since  the  building  of  the  Pyra- 
mid, to  examine  the  upper  parts  of  the  Grand 
Gallery,  and  are  therefore  to  be  listened  to  with 
great  respect  for  facts,  say  of  its  roof, — *  it  has  been 

*  laid  on  a  flat  bed  at  the  incline  of  the  passage ;  but 

*  a  settlement  towards  the  lower  end  has  given  the 
'  roof-stones  the  angular  direction  shown  in  the 

*  figure/  I  cannot  altogether  understand  the  me- 
ohfL  of  thi.  p™^p^  combined  ^th  tie  Py^- 
mid  method  of  forming  the  roofs  of  passages; 
generaUy  by  large  stones  spanning  all  across  them, 
and  far  over  the  walls  on  either  side  :  but  I  had  no 
means  of  examining  the  roof  closely,  and  can  only 
speak  by  appearances  judged  of  fix)m  the  floor,  as 
to  each  *  tile'  comer  of  a  roof-stone  really  throwing 
a  shadow ;  and  that  there  were  thirty-six  of  them, 
in  place  of  the  thirty-one  indicated  by  Howard  Vyse 
and  Perring,  and  thirty  in  the  French  work 

The  further  measures  I  was  enabled  to  take  from 
the  floor,  of  the  overlappings,  are  given  below. 


4»Jjn>  OALUKT, 
Xiti  tmtafpmtft  <<  at  KoaaH  mm  nd  «  NoBxa  Wau. 


NombMOt 

Biwdthor 

from  Ni.rth 
InSuuth. 

NotM. 

iBt  from) 

'T  * 

3 

4 
S 

a 

7 

04'4 
130-4 
106-7 
203-5 

(238-5) 
(2740) 
(309-0) 

344-0 

0-0 
6-S 
4-5 
(4) 

(3-) 
(3) 
(0 

36-0 
363 
36-8 
35-0 
35-5 
36-0 

The  nnmbere  in  par- 
entbeaes  are  concludud 
only  from  eye-eatimate, 

checked   by  tho  whulo 

sured. 
A  forced  hole  between 

7  and  roof. 
The    vettiual     height 

uf  Grand  Gallery  At 

that  point. 

Side-oterlappinfft  at  Kobth  ihd,  bat  od  East  aiid  West  walls, 
and  mewored  at  right  angla  to  indbie,  from  ramp-tmfaceB 
npwaida. 


oConr- 

But  ml). 

WtafnU. 

HouiButiiid 

YltA 

DUfBrm™ 

Sr&: 

DnndUi. 

^T^ 

Brwdth. 

luLe^ 

Bmaib. 

nwUngulw 
hulghu. 

ttrnmi 

636 

32 

J"' 

95-9 

8-0 

958 

30 

96-8 

3-0 

32-3 

3-0 

128  0 

30 

I59'8 

lGB-8 

(3-  1 

(193- ) 

(3-  ) 

(193-  ) 

Cf  1 

(132-  ) 

(a-  ) 

32-0 
310 
81-0 

(224-  ) 

(3    ) 

(224-  ) 

(3-  ) 

(224-  ) 

(3-  ) 

CI-  1 

(255-  ) 

(3-  ) 

(265-  ) 

(3-  ) 

ao>a. 

sse- 

288-0 

286 '0 

90 


GRAND  OALLEEY. 


[8ECT.  I. 


0VBBLAPPING8  OF  GRAND  OALLERT  AT  SOUTHERN 
OR  UPPER  END. 

Thia  upper  or  southern  end  differs  in  many  de- 
tails from  the  northern  end,  as— 

1st,  The  lowest  side  overlapping  is  developed  on 
the  end  wall,  together  with  all  the  rest. 

2d,  The  under  surfaces  of  all  these  overlappings 
are  level,  and  not  following  the  incline  of  the  Gallery. 

Sd,  The  end  wall  is  not  vertical,  but  impends  or 
hangs  over  the  great  step,  i.e.,  leans  towards  the 
north  by  a  quantity  of  about  1°. 

This  circumstance  may  render  the  heights  mea- 
sured at  this,  the  south  end,  always  rather  small ; 
while,  again,  at  the  north  end,  the  diflSculty  of 
eliminating  fully  the  slope  of  the  under-surfaces  of 
the  end-overlappings  may  have  made  them  there 
rather  too  great.     (See  Plate  x.) 

GRAND  GALLERY, 
OvERUPPiNOB  of,  at  South  or  Upper  tnd. 


Nmnlwrf 
o«rl»pplng. 

BreodUi 

OnUny 

concluded. 

VSl.. 

erMtrtepJ 

369 

119*3 

30 

9-0 

1283 

348 
346 
34-8 
3G'0 
3G0 
3fi-0 

1526 

3-0 

10-5 

1631 

1857 

(3-(l) 

120 

197-7 

(3-0) 

{232'  ) 

(3-0) 

(267-  ) 

Roof.     . 

(30) 

". 

(302-  ) 
337- ± 

f.  B,— Th*  annibn  Id 


Va 

I-^n       1       W«,^l 

M™  Bulu.dWMlw.au. 

up. 

eas 

=«.^ 

lu  bsigfat. 

Brudth. 

Recttnmi- 
1uhei(BL 

^. 

Dlff-gnnou 

J 

B3« 
Bfi'S 

157-9 

a- 

3- 

a- 

t  t 

■ 
■ 

82  5 
948 
125-7 
1B7-4 
(189>  ) 
(S21-  ) 
(262-  ) 
284- 

3- 

3- 

3- 
(3-) 
(3-) 
(3) 
(3) 

32-3 
30-9 
317 
(31-61 

(320) 
(31 '0) 
(32-0) 

*  I«rge  corner  of  oreriapping  much  broken. 

t  lATge  piece  of  thia  overlapping,  fhim  its  lover  edge  upwards, 
broken  awaj  ;  and  extemuve  dripping  marka,  a«  of  water  escaping 
It  the  pUoe,  hang  vertiotUy  down  from  it. 

{  After  the  first  100  inchea  or  so  from  the  sonth,  so  vei;  long 
■  portion  of  this  overlappbg  is  broken  away,  that  no  good 
measors  can  be  obtained. 

^Dtia  is  that  orerlapping,  towards  the  lower  nde  of  which 
Howard  Tyse  and  Perring  have  placed  their  longitudinal  groove. 
Hence  mnch  decay  has  evidently  taUn  place  unca  their  day. 
(See  Plate  x.) 


ANTECHAMBER  AND  ITS  PASSAGES. 
(Maeoh  14,  15,  1865.) 

Flow^  from  North  end  of  great  step  at  the  top  of  Grand  Qallery, 
on  through  the  antechamber  and  passage  beyond,  into  King's 
chamber  (see  Plate  xi.)  : 

The  joints  of  this  floor  all  go  right  across  it  from  East  to  West 
wall ;  the  floor  is  horizontal 

Floor-joints  on  East  side. 


No.  of  Joints 
on  floor. 

First 
measure. 

Second 
measore. 

Mean,  or 

length  fi*om 

Joint  to 

Joint. 

Total  horizontal 
distance  ftom 
N.  end  of  ffreat 

step  of 
Grand  Gallery. 

Notes. 

let  or  N.  end  of ) 
great  step,      > 

00 

00 

0-0 

00 

2 
3 

62-2 
64-5 

62-3 
64-5 

62-2 
64-5 

622 
12C-7 

( Timestone     ends 
•    here,  and  granite 
(  begins. 

4 

47-3 

47-2 

47-2 

1739 

5 

85-8 

85-8 

85-8 

259-7 

6 

70-6 

705 

70-6 

3303 

Floor  joints  on  Wbst  sida 

No.  of  Joints 

Length  ftrom 

Total  distance 
ftom  N.  end 

Notes. 

on  floor. 

Joint  to  Joint 

of  great  step. 

IstfOrgreatstep) 
N.  end.           ] 

00 

0-0 

2 

620 

62-0 

C  Limestone  ap  to  this  point, 

3 

64-6 

126-6 

<      granite  beyond  it  for  the 
r      floor. 

4 

47-3 

173-9 

5 

85-8 

269-7 

6 

70-6 

330-3 

The  northernmost  QranUe  stone,  as  from  126-6  to  173*9  in  the  above 
passage,  is  about  0*3  in  level  ahove  the  two  limestones  preceding,  mm! 
the  two  granite  stones  foUovring  it ;  and  the  last  of  them  is  about  0*8 
below  the  level  of  first  stone  of  King's  chamber  floor. 
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ANTECHAMBER  AND  ITS  PASSAGES, 
Floob  of — continued. 


UIDTII9  of,  above  flcwr,  at  different  part§  of  its  length,  from 
North  end  of  great  step  of  Grand  Oiillet;. 


(tntiur 

^^ 

.^ 

136 
171 

SI4 

SSI 
Ml 

41-8  ± 
M-5  ± 
tl-iS 

40-8 
481 
41-3 

48-0 
41 '4 

Tbia  u  from  But  whU  to  cert«iii  nuLrki  ou 
floor,  obBcurely  imlicating  wbere  old  Wert 
wall,  now  liroken  nwity,  ooce  stood. 

To  preaeot  brokon-away  West  wolL 

Botwi?^  the  truo  ancient  woUb,  both  East  and 
West,  of  granite,  and  under  Grcavcd'  inwiitc 
leaf. 

Normal  part  oE  Soor,  lave  chippinge. 

OD  either  aide  of  floor  &nd  into  the  wall* 
high  np. 

floor  proper. 

Floor  extended  by  hromltb  of  the  smitll 
trenehes  three  to  four  inches  deep  :  tbia 
peculiar  part  of  the  floor  fg  in  tho  ante- 
chamber, and  oxtend«  from  163-fi  to  228-7, 

nearly  broken  away. 

NJ.—The  parts  shaded  in  Plate  xl  of  tbia 
poBBBge,  with  crossed  lines,  represent  granite  ;  and 
with  single  lines,  limestone.  The  two  walla  and 
floor  do  not  begin  their  respective  granites  in  the 
same  vertical  plane ;  but  all  other  features,  as  of 
joints,  the  broadened  part  of  the  floor,  eta,  are 
tenlj  rectangular  to  axis  of  passage. 
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The  numbers  on  which  the  particulars  connected 
with  the  base  of  the  walls  are  given  in  the  above 
plan,  are  as  follows : — 

Distance  Mbasurbs  near  base  of  Aittechambsb  Passages. 


Eut  side. 

West  side.              , 

Distance  from 
great  step. 

Longitu- 
dinal 
breadth 

Distance  tnm 
great  step. 

Longitu- 
dinal 
breadth 

of 
pilasters 

of 
pilasters 

First 

Second 

and  of 
floor  side 

First 

Second 

and  of 
floor  side 

measure. 

measure. 

holes. 

measure. 

measure. 

holes. 

Beginning  of  the  granite,   . 

136-6 

136-0 

•  •  • 

134-0 

134-3 

Beginning  of  cat-out  in  floor, 

163  0 

162-6 

22-0 

153-4 

153-8 

221 

North  edge  of  first  pilaster, 

175-2 

174-6 

6-8 

175-4 

176-0 

56 

South      „                „ 

1810 

180-5 

21-4 

181  0 

182-0 

21- 

North  edge  of  second  pilaster, 

202-6 

202-0 

5-8 

202-4 

203 -± 

5-6 

South      „                „ 

208-3 

208  0 

21  1 

208-0 

209- ± 

.   1 
20-4 

End  of  cut-out  in  floor. 

229-3 

229- ± 

229-8 

230-0 

Beginning  of  King*s  chamber, 

330-3 

330-2 

•  •  • 

330*3 

330-3 

t 

Of  Northern  part  of  above  passage,  or  near  great  step^ 
Height  =r  43-7,  and  breadth  «  41*6. 

And  of  Southern  part  of  above  passage,  or  near  King's  chamber — 
Height  =  43*6  to  43*8,  and  breadth  «  41*4. 

This  very  peculiar  little  antechamber,  which  finds 
itself  rather  north  of  the  middle  of  the  short  horizon- 
tal passage  leading  from  the  Grand  Gallery  to  the 
King's  chamber, — has  a  much  greater  width  than 
the  passage,  even  in  the  part  which  is  somewhat 


>■>'-;.>'     ."-«■■       ■   -S?  ■      ■    ■> 


ftlM  Ho^:.  SNitr  die  M  widi&  ^  tiiA.aiit9^Mte 

does  not  qypetr  in  Ito'lilaii  previoiiflly  giireii  df  tibe 
pMBfl^  ezc^t  by  e»taiti  dotted  linefl^  because  the 
kyww  two-tiiiidi  aboat^  of  the  room  are  filled  in,  on 
the  east  and  west  aideB^  by  a  thick  wainscoting  of 
granite ;  hence  the  foil  width  of  the  iroom  is  only 
deadly  visiUe  near  ibe  ceOin^  and  is  then  £E>nnd 
to  meaame  from 

as*ei»iaii 

vUft  iii  iM^  aMMQiw  firatti  Ncvl^  to  SovA— 

mmfl^mikMb. -    na*S 

mAwmtW9^M% -    lie's 

Wl  akmg  floor  BMV  BmI  «d«^      ....«■     iis<t 

tto  iMigjbl  of  iho  room  froni  floor  to  ooSiiig  Twying 
•eoiMNilBg  to  iho  moio  or  kM  tmilua  pontloii  of  tlie 
ioorilQiiMb  tan  149-1  to  140« 

ObmailirMUM  of  walK  midor  oeilioi^      ,       ,       .        «■    SSS'i 

At  a  depth  of  46*2  below  ceiling  on  east  side, 
and  3  7 '5  on  the  west  side,  the  above  width  of  6  5  "2 
is  suddenly  decreased  to  41*4  and  42*0  by  the  sort 
of  granite  wainscot  mentioned,  rising  from  the 
floor  up  to  the  above-mentioned  46*2  and  37*5  from 
the  ceiling.  But  the  width  is  again  increased  to 
48'1  in  the  parts  extending  between  39*0  and  116*0 
from  the  north  end  of  the  room  towards  the  south ; 
for  within  these  limits  of  space  certain  broad  grooves 
were  originally  cut  out,  leaving  only  narrow  pilas- 
ters between,  which  pilasters  have  since  been  nearly 
completely  knocked  away,  chip  after  chip,  by  speci- 
men-seekers. 

The  position  of  the  antechamber  in  the  course  of 
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the  passage  may  be  obtained  from  the  following 
numbers^  amcmgst  which  are  marked  some  of  details 
which  will  be  recognised  in  Plate  xii. 

Mbasubss  of  a  Plan,  neab  top-levbl  of  Antechamber. 


Parts  measored. 


North  end  of 
great  step, 
North  side  of 
North  side  of 
South  side  of 
South  side  of 
South  side  of 
South  end  of 
South  end  to 


antechamber  from  North  end  of 


sUt  containing  granite  lea^ 

granite  leaf,  omitting  boss, 

granite  leaf, 

slit  containing  granite  leaf, 

ridge  containing  granite  leaf, 

antechamber, 

a  fractured  edge. 


1 


Eutside. 


113-1 

« 

132-6 
134-0 
160-3 
160-3 
163-9 
229-4 
236-? 


West  side. 


113-6 

133-0 
134-6 
160-8 
160-8 
163-8 
229-8 
230-0 


Referring  now  to  the  large  opening-out  of  all  the 
sides  of  the  antechamber,  Plate  xii.,  we  may  state : — 

Of  the  ceiling,  it  is  of  granite,  in  three  lengths,  from  North  to  South, 
measuring, 

the  1st, »     41-6 

2d, =     38-6 

3d, =     36-6  nearly. 

Of  the  North  waU,  it  is  of  limestone,  rough  with  pickmarks ;  and 
in  three  courses,  measuring  from  the  top, 

1st, =     29-0 

2d, c=     36-3 

3d, =     41-6 

Whole  height  from  floor, <=  149*3 

Breadth  at  top,  ..*....         a     66*2 

„       inside  granite  wainscot,  .  =41*7 

Depth  from  ceiling  to  granite  wainscot  on  £ast  side,       «     46  '2 

»9  «i  „  West  „  =     37*5 

Of  the  SotUJi  toallf  it  is  entirely  of  granite,  except  the  topmost 

course,  which  is  12  0  deep  of  limestone. 

Whole  height  from  floor  surface  to  ceiling,  a  149*4 

„  bottom  of  side-hollows  to  do.,     »  162*6  ± 

Breadth  at  top, a     66-2 

Breadth  elsewhere, a     48-1  ± 

{N,B, — In  this,  different  from  its  congener  the  North 
wall,  where  the  breadth  is  41-7  only.) 


Hdb  floolii  eod  wdl  is  daaiy  imiiriraMe  for  the 
dJapnted  ^fw0r^  m  *fwf  vortical  liooa  of  maay 

Thqranactiiali^aDdnaUyfiiiir,  (4)  in  number ; 
and  axe  deep^  rtraiglil^  vertieal  grooYe%  which  sab» 
divide  the  qpace  fiK>m  east  to  W€8fe  aide^  at  the  level  of 
any  eje^  symmetiically  into  five  paxta.    (Plate  zil) 

Their  depth,  =s  2*8,  and  their  fareadtiu^  taking 
them  from  east  to  west^ 


KMrtiMtop^         -    3'e»  4^  4'0,  and 4*0 
ADd  BMur  tlM  boMon,   -    34^  3-8^  3*0»  and  3*3 


Their  ahape  in  crosB-eeetion  being  somewhat  paiar 
holic  Heasined  from  east  wall  near  top,  and 
therafore  above  the  granite  wainscot^  their  central 
finea  are  distant  therefrom  17*0, 27*4,  87'9,  and  47*9 
lespectivelj,  and  near  the  bottom  s  9*1, 19*6,  29*6, 
and  39*7  respectively. 

The  grooved  granite  stone  is  much  fissured  and 
broken  away  below.     (See  Plate  xu.) 

East  vxill,  all  composed  of  granite,  except  the 
small  stones  marked  L  : — 

Wkek  height  from  floor  to  ceiling,         ....     a  149*3 

tt      length  from  North  to  South,       ....■•  116*3 

Height  of  joint  of  first  coarse,  above  floor  •urface,                ■•  43*7 

Height  from  first  to  second  course,  or  top  of  granite 

wainscot, ■>  59*4 

Height  from  second  to  third  coarse  or  ceiling,                       ■>  46*2 

The  granite  wainscoting  of  this  wall  is  120 
thick  from  wall ;  but  has  four  broad  grooves  cut 
back  upon  it»  4*0  deep.    Of  these,  from  the  north, 

The  first  it  16*5  broad,  and  extends  orer  from  1 9*5  to    36*0  from N.  wall 
second  22*0  „  „  39*6  to    61*6        „ 

third    21*8  „  „  66*4  to    88*2        „ 

andfoarth22*6  „  „  93-6  to  116*0        ,. 

or  to  South  walL 
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.  The  intervening  spaces,  or  ribs,  or  pilasters,  are 
3^'6,  .6*0,  aud  5 '3  broad  respectively,  but  are  now 
broken  away  for  by  far  the  greater  part  of  their 
height.  The  first  groove,  however,  is  only  cut  to  a 
depth  of  69*4,  or  to  bottom  of  granite  leaf,  which 
Spans  the  room,  leaving  solid  stone  wainscot  or 
Fall  under  that ;  while  the  others  all  go  down  to 
about  three  inches  under  the  floor. 

West  tuall,  all  composed  of  granite,  except  the 
stone  marked  L. 

Along  the  southern  edge  of  the  northernmost  of 
the  two  granite  stones,  next  under  the  ceiling, — is 
an  appearance,  partly  of  a  bad  joint  edge  and  partly 
of  a  flattish  curved  beading;  making  a  sensible 
difference  fiom  aU  tie  ordinary  joints. 

This  west  wall  differs  mamly  from  the  east  wall 
in  ha™>g  .  higher  ..u^  (higher  b,  8»)  ; 
and,  in  the  tops  of  the  three  southern  flat  grooves 
(4'  deep)  having  three  semi-cylindrical  hollows  cut 
straight  back  to  the  wall,  through  the  remaining 
8*3  of  thickness  of  the  granite  wainscot  These 
semi-cylindrical  hollows  have  a  radius  of  curvature 
=  9.  The  first  flat  vertical  groove  from  the  north 
descends  only  to  the  bottom  of  the  granite  leaf— 

and  is  17*1  broad,  and  extends  from  20*2  to    37 '3  from  K.  waU 
the  second  21*7  ,,  „  41*0  to    62*7  „ 

third    21-8  „  „  680  to    89*8 

foorth  21*3  „  „  95*2  to  116-5 

leaving  the  projecting  ribs  between  them,  in  the 
few  places  where  they  at  present  exist,  in  breadth 
=  3*7,  5*3,  and  5*4  respectively. 
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This  west  side  wall  is  also  noteworthy  at  present^ 
on  account  of  the  forced  passage  made  from  its 
lower  north-west  comer,  to  meet  north  air-channel 
from  King's  chamber. 

THE  '  GRANITE  LEAF.' 

In  the  antechamber  s  first  groove  from  the  north, 
is  to  be  seen  Greaves'  *  granite  leaf/  or  the  *  port- 
*  cullis'  of  many  authors.  It  is,  in  thickness  from 
north  to  south,  on  east  side,  =  15*4  ;  and  on  west 
side,  =  16*0 ;  crossing  the  antechamber  from  east 
to  west  in  two  courses, — whereof  the  lower  is  from 
27*6  to  28*0  high,  and  the  upper  from  180  on  the 
east  to  23*6  on  the  west^  the  upper  surface  of  this 
upper  stone  being  very  rude  and  fractured.  Further, 
the  lower  side  of  the  whole  granite  leaf  is  43*7 
above  the  floor,  and  the  upper  side  57*0  nearly 
below  the  roof     (See  Plate  xii.) 

I  had  concluded,  before  visiting  Egypt,  that  this 
granite  leaf  could  not  be  a  portcullis ;  because,  if 
lowered  to  the  floor,  it  would  not  come  near  enough 
to  the  door  to  stop  it  up.  Local  examination  proved 
this  idea  correct ;  for  the  Hfpace  between  north  wall 
of  antechamber  and  north  surface  of  granite  leaf  is 
21  inches,  so  that  a  man  can  easily  stand  between  ; 
and  he  could  also  easily  clamber  over  said  granite 
leaf,  if  lowered  to  the  floor.  But  it  has  not  been  so 
lowered  ;  and  cannot  be,  without  its  grooves  in  the 
east  and  west  walls  being  cut  lower  than  they  are  by 
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43*7  inches^  for  it  stands  on  firm  granite  and  lime- 
stone at  that  height  The  granite  leaf  is  moreover 
cemented  into  its  place,  and  wedged  in  after  a 
&shion  from  the  north,  the  groove  being  one  inch 
broader  than  the  stone.  The  groove,  as  visible 
above  the  granite  leaf,  up  to  the  top  of  the  granite 
wainscot,  is  remarkably  well,  truly,  and  smoothly, 
made  in  the  soM  granite. 

So  much  care  could  hardly  have  been  taken  to 
introduce,  once  and  for  all,  two  stones  which  ever 
after  were  to  have  been  fixtures ;  and  the  present 
appearances  are  certainly  in  favour  of  their  being 
intended  to  slide  upwards  again,  rather  than  down- 
wards. For  what  purpose  ?  Perhaps  to  disclose 
some  secret ;  and  it  is  well  to  call  prominent  notice 
to  the  raised  ornament  on  the  upper  of  the  two 
stones  forming  the  *  leaf ;'  it  is  something  like  one  of 
the  rudimentary  handles  on  later  sarcophagi,  and  a 
most  unique  thing  certainly,  throughout  the  whole 
of  the  Great  Pyramid.  It  is  of  the  following  shape 
in  elevation  and  vertical  section ;  and  is  7  inches 
broad,  and  7  high,  measured  on  its  second  surface,  or 
that  next  the  whole  stone  slab ;  and  5  inches  high, 
and  6  broad,  measured  on  its  first  or  outer  surfieu^e ; 
1  thick,  and  has  its  lowest  line  6  inches  above  the 
joint  between  the  lower  and  upper  stona  It  is 
further  16  from  west  wall  and  18  from  east  at  its 
boundaries,  or  19*5  and  21*5  respectively  at  its 
centre.     (See  Plate  xii.) 
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COQffXRAL  PBOFOBTIOKS  OF. 

I^SK  fine  loom  is  entiielj  constructed  in  polished 
gnoiifee^  and  osppears  rectangular  everywhere ;  the 
g/meal  measures  of  it  are  as  follows ;  either  hy  the 
SOO^inxik  slider,  or  tiie  100  a  and  100  b  rods : — 

'  JMpftf  d;  iocr  ^otSSm^  gnoito  bdh,  bo*  Hm  floor-Uoekt  Monblj 

K«vKortii*BMtaii^of  room,    »        .        .        .  »  2S0'8 

,,  nkUDs  4if  Norlh  lid^ «  889*7 

„  Koiih-Wett  aii|^ —  229*2 

„  Soath-WMt    „             a  229*9 

„  middle  of  South  tide, —  229*5 

„  South-East  angle, —  230*8 

M  North-East  angle,  repeated,  .        .        .         .  «  230*8 

Maui  height,        -     2301 

The  differences  amongst  the  abov^  measures  are 
chiefly  owing  to  the  errors  of  floor-blocks,  or  effects 
of  modem  dilapidation. 

Lenffth  of,  or  from  East  to  West  wall,  along  SotUh  tide,  near  floor 


First  measure,  on  March  11,         .        .        .         .  k  412*6 

Seoond    „  „  ....  a  412*58 

First        „  March  16 -  412*5 

Seoond    „  ,,  .        .        .        .  «  412*7 

South  side  mean,  ■■  412*60 
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>      • 

And  along  Natihpk^e — 

First  meaeiCra,  o'n  March  11,  .     =  412*4 

Seooni':^^  :             „                   ....  -  4125 

ViiJt       „           March  16,           .        .        .  .     »  412*5 

'    •      «  

•  *                                          Norih  side  mean,  a 

Mmai.UingQi  for  irtua»  loom,        »  

'  Brmdth,  or  from  North  to  South  wall — 

Near  Eaat  aide,  first  measure,        .        .        .  .     s     206*4 

„             second    „             .         .         .  .     s     206*2 

East  side  mean,  = 

Near  West  side,  first  measure,      .        .        .  .     &a 

Maan  toeadth  for  wludo  room,  ■-    206*3 

DiagancUa  of  Floor — 

From  South- West  to  North-East  comers,  as     462*0 

„     Norih-West  to  South-East      „            .  .     »    461*3 


Mean  measured  diagonal  floor,  as 

And  same  computed  from  sides,  ) 

412*6  and  206*3,  .                 .  5  " 

DiagonaU  qfEoMi  waU — 

Low  North-east  comer  to  high  South-East^  .  =     309*2 
Low  South-East  comer  to  high  North-East  (sub- 
tracting 1*6  for  hole  in  low  South-East  comer),  «     310*0 

Mean  diagonal  for  East  wall,  «     309*6 

And  same  computed  from  breadth  )  _^  ^nqio 

and  height,  206*3  and  2301,    .  )      "" — 

Diagonals  of  West  waU — 

Low  South-West  comer  to  high  North-West,        .  »     310*4 

Subtract  1*0  for  a  sunk  floor  stone,     .        .  »         1*0 

309*4 


Low  North'West  to  high  South-West  cannot  be  measured  by 
reason  of  deep  hole  in  floor  in  low  North-West  comer. 

The  diagonals  of  the  north  and  south  walls  were 
unfortunately  rather  too  long  to  measure :  there  is 
however  every  probability,  from  angular  measures 
subsequently  taken,  that  they  are  as  nearly  rect^ 
angular  and  parallel,  as  are  the  east  and  west  walls. 
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This  floor,  though  once  exquisitely  level  in  polished 
granite,  and  greatly  praised  by  Howard  Vyse  and 
others  for  its  remarkably  dose  joints, — is  now  much 
decomposed  as  to  some  stones  being  higher,  some 
lower,  than  others,  by  a  total  quantity  of  more  than 
an  inch.  An  effect,  one  is  inclined  to  think,  result- 
ing, possibly,  from  earthquake  action  subsequently 
to  the  large  excavations  in  the  neighbourhood  of  this 
room,  carried  on  both  by  the  Colonel  and  Signer 
Caviglia :  and  it  is  worth  while  to  record  here,  that 
Mr.  Sopwith,  in  his  Notes  on  Egypt,  mentions  find- 
ing the  house  of  the  engineer  of  the  raUway  between 
Alexandria  and  Cairo  half  ruinous,  in  December 
1866,  from  a  then  recent  shock  of  earthquake. 

The  blocks  of  the  floor  are  notably  arranged  in 
six  grand  stripes  crossing  the  length  of  the  room  : 
but  they  are  not  equal  in  breadth.  The  joints, 
measured  in  the  usual  manner,  give  the  following 
results : —     (See  Plate  xiii.) 

Joints  along  South  side. 


Joint 

Lengths, 
Joint  to  Joint 

Total  distanceN 
(h)m  East  side. 

liomarkM. 

1 

East  waU, 

0  0 

0  0 

(29-6) 

(29-6) 

A  half  stoDc  merely. 

1 

63-2 

63-2 

2 

67-9 

1311 

(46-6) 

(177-7) 

A  half  stone  again. 

3 

88-3 

219-4 

4 

67-6 

287-0 

5 

67  0 

354-0 

West  wall, 

68-6 

4126 

. 

-    * .  .            -i.        .      .         ..        .  — 
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KING'S  CHAMBEfi, 
Floob  of — continued. 


Joints  alono  Nobth  Sidb. 


Joint 

Length! 

fh>m  Joint 

to  Joint. 

Totid 
Diftanooi 
front  Btst 

fide. 

East  Bida, 
1 
2 
3 
4 
5 

West  wall. 

0-0 
63-2 
68-0 
88-0 
67-8 
66-9 
58-6 

0-0 
63*2 
131-2 
219-2 
287-0 
353-9 
412-5 

Portionf  of  the  northern  endi  of  these 
iMt  three  rowe  of  etones  have  been  ex- 
tracted, leaving  a  hole. 

Joints  along  East  Sidb  of  thb  sbvbbal  Nobth  and  South 

Floob-ooubsbs. 


Second 

Third 

Fourth 

Fifth 

Sixth 

Name 

line  of 

line  of 

line  of 

line  of 

line  of 

of 

East  aide. 

blocks 

blocks 

blocks 

blocks 

blocks 

Joint 

West  of 

West  of 

West  of 

West  of 

West  of 

BastwalL 

BastwalL 

BastwalL 

BastwalL 

BastwalL 

North  side, 

0-0 

00 

00 

00 

0-0 

0-0 

1 

107-4 

20-1 

55*0 

21-1 

34-3 

21-0 

2 

78-8 

93-2 

46-9 

136-2 

1520 

•  •  • 

3 

•  •  • 

•  •  • 

83-9 

•  *  • 

•  •  • 

•  •  • 

South  side, 

20-1 

931 

20-6 

491 

20-1 

185-3 

Snm,  giving) 
breadth  of  V 

206-3 

206*4 

206-4 

206-4 

206-4 

206-3 

chamber,   ) 

The  '  coffer '  stands  upon  the  open  floor  of  this 

room,  without  apparently  any  mark  to  imide  its 

.  pl-urfBg.  or  «.yZg  to  p«vL  it,  h^rv<^ 
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about  anywhere.  It  is  nevertheless  most  probably 
still  very  near  its  original  position,  for  its  place  is 
veiy  similar  to  that  of  the  sarcophagus  sunk  up  to 
its  top  in  the  floor  of  the  large  chamber  of  the 
second  Pyramid.  But  the  place  evidently  has  been 
somewhat  disturbed,  for  the  south  end  of  coffer  is 
tilted  up  on  a  stone,  a  black  flint  pebble  of  modem 
pushing  in,  and  about  1*6  high ;  the  coffer  is  also 
nearer  the  north  wall  than  the  south  by  20  inches ; 
and  is  further  askew  on  the  floor,  so  that  north  end 
of  west  side  is  nearer  to  west  wall,  than  is  the  south 
end  of  same  side^  by  2*6  inches  ;  the  distances  mea* 
Bured  in  direction  of  coffer's  sides  being  thus  : — 


South-East  corner, 

from  South  waD,  . 

» 

68-6 

Sonth-Wert 

ft          »>     • 

.            B 

67-9 

North-East 

North     „     . 

.           B 

47-7 

North-Wert 

ff          >»     • 

.           » 

48-6 

North-Wert 

West      „     . 

s 

63-8 

South-West 

»»          »»     • 

» 

563 

king's  chamber,  walls  of,  GENERALLY. 

These  walls,  by  many  persons  thought  the  chief 
triumph  of  the  Pyramid -builders'  architectural  skill, 
from  the  fineness  and  evenness  of  the  joints,  are  also 
symbolically  remarkable  in  being  composed  of  five 
horizontal  courses  which  run  round  and  round  the 
room,  of  the  same  height  everywhere,  and  all  of 
them  of  equal  height  with  each  other  to  0*1  of  an 
inch, — with  only  the  single  interference,  viz.,  that 
over  the  doorway,  to  make  its  roof  very  strong, 
there    is   an    enormous    block   introduced,   equal, 
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throughout  its  length  of  122*7  inches,  to  exactly 
two  of  the  courses. 

'  The  .^Jweness^  of  these  courses  is  all  the  more 
noteworthy,  because,  while  it  seems  to  have  been 
called  attention  to  by  the  builders,  in  the  four  deep 
Unes  which  subdivide  the  space  over  the  antecham- 
ber entrance  to  this  room  into  five  portions,— many 
travellers  have  written  that  the  number  of  courses 
in  the  Eing^s  chamber  is  six.     (See  Plate  xni.) 

Yet  not  only  are  they  five  only,  but  all  the  five 
are  of  equal  height,  viz.,  47*0  inches ;  for  though 
the  lower  course  appears,  on  being  measured  off  the 
floor,  to  be  only  42*0  inches, — ^yet  the  hole  which 
exists  in  the  north-west  comer  of  the  floor,  enables 
one  to  see  there  the  construction  of  the  walls,  and 
to  perceive  and  feel  that  the  granite  of  the  lowest 
wall-course  goes  down  five  inches  under  the  level  of 
the  floor  before  it  comes  to  a  joint ;  and  then  rests 
on  limestone,  as  shown  in  a  sketch  made  at  the 
place,  and  to  be  seen  in  one  comer  of  Plate  xnL 

To  prove  beyond  all  doubt  that  there  are  five, 
and  not  six  courses,  I  wished  to  have  measured  the 
height  of  each  course,  and  then  compared  the  simi 
of  their  heights  with  the  whole  height  previously 
given  by  the  great  measuring-rod;  but  not  being 
able  to  reach  the  upper  courses,  I  give  them  only  by 
eye-estimation,  placing  them  in  brackets  in  the  fol- 
lowing table :  but  supplying  everything  else  by  direct 

being  due  to  the  disorganized  state  of  the  floor. 
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VSBTIGAL  UK1UHT8  OF  WaLL  OoUBSES  IK  KlNO*B  OhaMBEB,  AS 
KEASUBXD  IN  DimBINT  DIBEOTIONB  BEEN  FROM  THE 
OERTBX  OF  soon. 


INraetlcMit 

iMVlllKfrOIII 

oenm. 

BOM 

flxvt 

coniM 

from 

Hri^ 

■econd 

coarse 

from 

Hebdit 

thizd 

course 

ftx>m 

Heloht 

fourth 

course 

frt>m 

Helcht 

fifth 
course 
from 

Bum  of 

heights  of 

courses. 

Height  of 
room  in 
same  pert 
'byapre- 
▼ious  Inde- 

floor. 

floor. 

floor. 

floor. 

floor. 

pendent 
measure. 

E.-N.-EMt, 

421 

47-0 

47-1 

(47-0) 

(47-0) 

280-2 

230*8 

EMt,. 

42-4 

470 

(47-0) 

(47-0) 

(47-0) 

280*4 

••• 

EL-a-^tt,. 

42-7 

47  1 

47-0 

(47-0) 

(47-0) 

230-8 

230*8 

8.-a-EMt,. 

Wail  much  flMvred  through  Mveral  coarset. 

• 

•  •  • 

Soath, 

411 

47-0 

(47-0) 

(47-0) 

(47-0) 

2291 

229-5 

8.  "8. -West, 

41*4 

47  0 

47-0 

(47-0) 

(47-0) 

229*4) 
229-6) 

229*9 

W,»8,»W6it, 

41-6 

470 

47-0 

(47-0) 

(47-0) 

Weft^ 

41-6 

47-0 

(47-0) 

(47-0) 

(47-0) 

229-6 

... 

^r .  •If,  -  W^6ft, 

412 

46*9 

47  0 

(47-0) 

(47-0) 

229-1 

229*2 

N.-N.-W6rt. 

Hole  in  floor  eanMd  by  removal  of  three  blocka. 

••  • 

North, 

42-0 

47-1 

(47-0) 

(47-0) 

(47-0) 

230*1 

229-7 

N..N..EMt, 

42-3 

47-0 

47  0 

(47-0) 

(47-0) 

230-3 

230*8 

The  above  table  can  leave  no  doubt  of  the 
number  of  courses  being  five,  or  a  characteristic 
Pyramid  number  :  and  as  respects  their  equality  of 
height  round  every  side  of  the  room,  that  must  have 
cost  a  great  effort  in  many  ways ;  for  elsewhere  in 
the  Pyramid,  and  as  more  particularly  seen  in  the 
granite  lining  of  King  Shafre's  tomb,  if  the  object 
was  to  build  a  wall  surface  merely,  the  architect 
simply  built  a  good  surface,  and  cared  not  what 
the  sizes  and  even  heights  of  two  adjoining  stones 
were,  so  long  as  the  joints  between  them  were  close 
and  true.  The  argument  therefore  follows,  that 
something  more  than  a  good  wall  was  wanted,  or 
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that  something  further  was  mtended  to  be  B3niibo' 
lized,  by  these  ,/!ve  contses  in  the  King's  chamber. 

Each  of  the  above  five  courses  is  formed  in  the 
mn  of  its  length,  of  many  blocks,  whose  lengths  are 
various ;  fmd  apparently  therefore,  ^^mbolically  un- 
important I  measured  the  lengths,  however,  in 
the  three  lower  courses ;  and  am  enabled  now,  by 
the  kindness  of  Mr.  Alton,  to  add  the  measures  of 
all  five,  as  taken  soon  after  I  had  left  by  Mr.  Alton's 
assistant,  Mr.  Inglis.  A  comparison  of  his  numbers 
with  mine,  through  the  three  first  courses,  will 
indicate  the  possible  limits  of  error  where  his  stand 
alone :  I  hare  noted  to  my  own,  that  the  measures 
are  very  rude,  and  not  worthy  of  competing  in  their 
united  lengths  for  determining  the  whole  length  of 
any  of  the  walls. 


East  Wall,  vketical  Joinre  i». 


,.„ 

^»™ 

_™. 

»-_-     |,™«„~ 

"^^'^    1 

B^fiS^^ 

r-ui 

IflUth 

AIM 

ToUl 

LwU. 

Alun 

r^ui 

AlhA 

lotl 

Wm. 

"*" 

Uu™ 

J^L 

*""■ 

•»« 

Hoi(k>A 

aO     i-t 

04 

Ofl 

tS« 

vH 

00 

Ofl 

M^ 

,SJ 

0-0 

OD 

•^«n. 

''" 

jai) 

"■' 

Mb 

111* 

aUi^K 

JW« 

*"•" 

The  bracketa  on  two  leto  of  numben  of  the  third  ooune  all 
sttention  to  k  case  of  certain  blander,  either  of  mine,  or  Ur. 
Inglie's  ;  bnt  whiob, — tt  to  now  left  to  aomo  third  obaerrer  to 
determine. 
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WiBT  Wall,  vxRnoAL  Joikts  in. 
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NosTH  Wall,  tkbtical  Joihts  ih. 
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SouTB  Wall,  vzbtical  Joints  dt. 
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REMABKS  ON  THE  WALLS  INDIVIDUALLY. 

East  Wall. 

Good  joints,  and  smooth  surfaces  of  granite  ;  no 
peculiarity  except  the  unfortunate  Russian-German 
inscription 

TOHABIKOFF  NaDLBRBBRO 

1845  ^  Mai 

smeared  on  in  black  oil-paint,  and  in  letters  six  to 
twelve  inches  high. 

West  Wall. 

This  wall  has  joints  in  two  courses  near  its 

southern  end,  low  down,  and  therefore  not  far  from 

the   coffer, — seriously  chipped    by   travellers   for 

specimens. 

North  Wall. 

This  is  chipped  all  round  the  comers  of  doorway, 
and  round  the  air-hole. 

This  northern  air-hole  goes  straight  and  recti- 
lineally  in,  to  a  distance  of  more  than  100  inches  ; 
after  which  it  is  stopped  up  with  modem  broken 
stones  and  sand. 

On  the  north  wall  the  measures  of  the  mouth  of 
the  air-channel,  which  is  rectangular,  are  as  fol- 
lows : — 

East  side  of  North  air-hole  distent  from  East  end  of  room,  »     98*3 
West  ,.  „  „  .     o.  106-6 


Breadth  of  air-hole, 

Height  of  top,  from  floor  of  room, 

„  bottom  on  East  side,  from  floor, 

„  „  West  „ 

Tallness  of  air-hole, 


8-3 
420 
36-4 
36-2 

5-7 
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South  Wjlll. 

Remarkable  for  fissures  near  east  end,  passing 
through  several  courses  as  they  stand  ;  there  is 
much  surfiEice-fissuring  also  about  the  mouth  of  the 
air-channeL     (See  Plate  xiii.) 

This  air-channel's  mouth  is  a  large,  arch-roofed, 
tunnelHshaped  thing ;  but  at  a  distance  inwards  of 
firom  60  to  100  inches  it  gradually  decreases  to 
much  about  the  same  size  and  proportions  as  the 
northern  air-hole. 

East  side  of  South  air-hole,  at  its  broadest  part,  distant 

from  East  end  of  room,    .  .  .     b     91*4 

East  side  of  South  air-hole,  at  level  of  first  ooorse, 

distant  from  East  end  of  room,     . 
Breadth  of  the  hole,  at  its  broadest  part, 

,,  at  level  of  first  coarse,     . 

'Hdlaess  of  hole,  .... 

Hei^i  from  floor  to  top  of  hole, 

„  bottom  of  hole, 


93*0 
17-5 
11-0 
231 
59-5 
36*4 


N.B.-The  far-in,  narrowed  portion  of  this  hole, 
seems  to  be  beneath  the  level  of  the  first  wall 
course,  simUarly  with  the  northern  air-hole. 

Ceiling. 

The  ceiling  of  the  King's  chamber  is  remarkably 
finished  in  appearance,  being  composed  of  polished 
granite,  which  crosses  the  room  in  lengths  from  north 
to  south.  In  the  run  from  east  to  west  there  are  nine 
of  these  flat  beams,  but  the  two  end  beams  have 
something  more  than  the  half  of  their  breadth  con- 
cealed ;  there  are  therefore  in  reality  only  seven  full 
beams,  and  two  portions  of  beams  to  form  the  ceil- 
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ing.  The  breadths^  however,  of  the  whole  ones  are 
not  equal ;  and  hence  the  number  is  probably  not 
important  symbolically.     (See  Plate  xiv.) 

I  did  not  measure  the  breadth  of  these  beams 
myself;  but  having  compared  Mr.  Perring^s  draw- 
ings with  Messrs.  Alton  and  Inglis's  measures,  and 
Sd  .  «rtain  «nount  of  reZbUnoe,  tho^h  not 
SO  close  as  it  might  be, — ^have  deduced  the  follow- 
ing probable  breadths,  approximately : — 


Whole  distanees 

East  wall  of  ceiling  of 

King's  chamber,     «     0*0 

fh)in  East  wall 

0- 

East  wall  to  Joint  1 

,             =-  22-  (?) 

22-  (?) 

Joint  1         to         2 

=  50-  (!) 

72(?) 

••2          „          3 

=  62-  (?) 

124- (?) 

»     3          „         4 

=  63-  (?) 

177-  (?) 

•.4          „          6 

-  49-  (?) 

226-  (?) 

.,5          „         6 

=  46-  (?) 

272-  (?) 

»     6         „         7 

=  61-  (?) 

333-  (?) 

»     7         „         8 

=  67-  (?) 

390- (?) 

„     8  to  West  wall. 

«  22-  (?) 

412- 

These  beams^  of  course,  cross  the  Eing^s  chamber 
in  one  entire  length ;  and  not  only  so,  but  extend 
over  the  thickness  of  the  granite  lining  of  the  walls, 
or  60*  inches  on  either  side.  As  the  beams  are 
further  of  greater  depth  than  breadth,  in  joist 
fashion,  they  form  altogether  some  of  the  largest 
and  heaviest  stones  known  to  exist  in  the  whole 
Pyramid  ;  and  one  of  them  at  least,  has  a 

Breadth  of  60*  inches 

Depth     of  .        .        .         80*      „ 

And  Length   of  .         .         .       326*      „ 

The  sum  in  cubic  inches,  amounting  to  1,664,800. 


) 
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Yet  this  mighty  ceiling,  as  eveiy  one  knows  since 
CSdbnel  Howard  Vyse's  admiiable  discovery,  has 
above  it^  five  snccessive  ceilings,  all  designed  to 
assist  in  taking  off  the  extreme  pressure  of  the  upper 
part  of  the  Pyramid  on  the  lowest  ceiling.  I  did 
not  visit  those  upper  chambers^  being  quite  content 
with  the  Ciolonel's  and  Mr.  Perring's  measure- 
ments thereof;  but  inasmuch  as  they  contain  the 
dark  and  dosed-up  hollows,  wherein  the  quarry- 
marks  expressing  the  names^of  kings  of  the  fourth 
dynasty  have  been  found  on  some  of  the  stones, 
and  are  necessary  to  understanding  the  mechanics 
of  this  room, — ^I  subjoin  two  drawings  of  them, 
prepared  from  the  Colonel's  large  publication.  (See 
Plate  XIV.) 

The  granite,  in  section  is  indicated  by  cross  lines ; 
limestone,  by  single  lines.  The  quarry-marks  are 
found  only  on  limestone,  and  that  from  Mokattam. 
The  lowest  of  the  five  chambers  of  construction  had 
been  known  before  Colonel  Howard  Vyse's  time, 
being  called  indeed  after  an  English  consul,  Davison, 
in  the  eighteenth  century,  as  duly  mentioned  by 
the  Colonel  in  his  honest  and  faithful  volumes. 


vou  II. 
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Mabch  20-23,  25. 


This  vessel,  the  sole  contents  of  the  Eing^s 
chamber,  and  termed,  according  to  various  writers^ 
stone  box,  granite  chest,  lidless  box,  porph}ay  vase, 
sarcophagus,  and  coffer, — is  composed,  as  to  its 
material,  of  a  blackish  variety  of  red  granite.  And 
there  is  no  difficulty  in  seeing  this ;  for  although 
the  ancient  polished  sides  have  long  since  acquired 
a  dark  chocolate  hue, — ^there  are  such  numerous 
chips  effected  on  all  the  edges  in  recent  years,  that 
the  component  crystals,  quartz,  mica,  and  felspar 
may  be  seen  even  brilliantly.     (See  Plate  i.  voL  L) 

The  vessel  is  chipped  around,  or  along,  every  line 
and  edge  of  bottom,  sides,  and  top ;  and  at  its  south- 
east comer,  the  chippings  extend  to  a  breaking 
away  of  nearly  half  its  height  from  the  top  down- 
wards. It  is,  moreover,  tilted  up  at  its  south  end, 
by  a  black  ffint  pebble,  about  1*5  inch  high,  pushed 
in  underneath  the  south-west  comer.  The  vessel  is 
therefore  in  a  state  of  strain,  aggravated  by  the 
depth  to  which  the  vertical  sides  have  been  broken 
down  near  one  comer ;  and  great  care  must  be  taken 
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in  outside  measures,  not  to  be  misled  by  the  spMb 
between  some  porta  of  the  bottom  and  the  floor. 

Afl  for  the  under  surface  of  the  bottom,  I  felt 
it,  near  the  south  end,  with  my  hand;  and  tried  to 
look  under  it  also,  when  a  piece  of  magnesium  wm 
«M  tamag  1^8mt*»-vitfaeiit  beii^  aoudble  of  iuiy 
approach  to  hieroglyphics  or  engraving.  Bnt  «  to 
the  inside,  or  upper,  surface  of  the  bottcflm,  and  1^ 
vertical  sides  of  the  vessel,  both  insid*  and  ool^-~ 
all  the  ancient  surfaces  there  are  polished  Bmooth  ; 
they  are  also,  all  of  them,  simple,  plaiil,  bdA  Sat 
(sensibly  to  common  observation) ;  exoeptrng-  only 
the  top  mai^n, — which  is  cut  into,  in  a  maimer 
implying  that  a  sarcophagus  lid  once  fitted  on, 
sliding  into  its  place  irom  the  west,  and  fixafale  by 
three  steady  pins,  entering  holes  on  that  edde. 

The  west  side  of  the  coffer  is  therefore  lowered  all 
crver  its  top  soiface,  except  at  the  north  and  south 
cmda,  by  tiie  amount  of  depth  of  such  lid  cut-out, 
(K  1*72  inch ;  and  the  oUier,  or  east^  north,  and 
aoadi  ndeei,  are,  or  should  be,  lowered  to  the  same 
depth  on  their  inner  edges,  and  to  a  distance  £rom 
inaide  to  out,  of  about  one-third  the  whole  thick- 
ncae.  But  the  fulness  of  this  airangement  cannot  be 
Ken  now,  because  in  some  places,  both  ledge  and 
top  of  sides  are  broken  away  together ;  and  in 
others,  though  much  of  the  inner  angle  of  the  ledge 
remains, — thtmks  to  its  |nY)tected  position, — ^the  upper 
and  true  surface  of  the  aide  has  all  been  chipped 
away.    In  feet  it  is  only  over  a  short  length  near 
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the  north-east  comer  of  the  coffer,  that  the  chippers 
have  left  any  portion  of  the  original  top  surface. 

The  whole  question,  therefore,  of  the  fall  depth 
of  the  coffer,  rests  on  that  one  small  portion  of  the 
north-east  wall,  so  to  speak,  of  the  coffer. 

At  the  north-east  comer  only,  is  there  an  op- 
portunity of  measuring  the  vertical  depth  between 
the  ancient  top  surface  of  a  side,  and  the  bottom 
surface  of  the  ledge ;  and  it  was,  by  repeated  mea- 
sure, found  =  from  1*68  to  1*70  and  1*75  ;  say 
mean  =  1*72  inch. 

The  sides  of  the  depression  are  vertical,  or  with- 
out any  dovetailing :  and  the  horizontal  breadth  of 
such  cut-out, — measuring  from  within,  to,  or  to- 
wards, the  'without'  of  the  coffer, — and  restoring 
the  sides  to  their  original  completeness  before  the 
chipping  away  of  the  edges, — ^is — 

On  and  near  Western  portion  of  Northern  side,  »     1  -65 

Middle           „                „  =     1-62 

„             Eastern          „                „  =     1*73 

„              Northern  part  of  Eastern  side,  »     1*55 

,,              Middle  and  North-east    ,,  »     1-60 

,,              Southern        ,,                 „  all  broken. 
„              Eastern  and  Western  parts  of 

Southern  side,       .         .         .  all  broken. 

Along  the  western  side  are  three  jBxing-pin  holes, 
1"2  deep,  and  0*84  in  diameter,  save  where  they  are 
broken  larger,  as  is  chiefly  the  case  with  the  middle, 
and  southern  one.  The  three  holes  have  their 
centres  at  the  following  distances  from  north  end  ; 
viz.,  16"0,  45*3,  and  75'1  respectively. 

It  is  inconceivable  how  the  French  Academicians 


lasiitl^  whihoat  notieiiig  the 

Il4l|p»  eiiihrat;  1^^  ihsy  looked  iijp<nidia1^  as  a 
9tMg$Bn0!f(A^  to  convert  fiie  carigi- 

mI  pan  ooSkat,  into  a  aarcophagiiB :  and  which  tbejr 
iJierefoie  bound  to  overiook 


■  e 


QUfBIDJft  OF  007FEB  ;  ITS  FIOUEB. 


'  Hie  yka^tB  loaning  the  foor  external  vwtacal 
aidee  of  tibe  cttfer,  axe  fiir  fimn  true  ;  excepting 
Iba  east  me^  whose  eiivdiB  are  under  0*02 ;  while 
As  tt0fth»  wea^  and  aonth  cddes  are  bo  largely 
eiiacave  as  to  have  central  depreaaions  of  0*3  and 
0*5;  or'inoceparticalarly — 

Mm  (meMwred  from  a  horiiontal  itauglit-edge  touoh- 
ing  the  nde  at  either  end,  and  in  a  horizontal  pUme),  or 

the  quantity,  <<,  near  bottom, «>     0*45 

„     middle  of  height,         ...»     0*20 
,.     tois -     012 

Mean,     ...»     0*26 

At  Weit  tide,  d,  near  bottom, »     0*35 

„  „    middle, =*     0*15 

ff  f,    top, «     010 

Mean,     ...»     0*20 

At  South  aide,  d,  near  bottom, »     0'28 

,.  „     middle, »     0*18 

ft  fi     top, »     010 

Mean,     .        ,        «     »     019 

Again,  when  the  straight-edge  is  applied  verti- 
cally to  the  sides, — east  side  comes  out  true,  but 
tiie  others  concave — 
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'     On  North  side,  the  maxima  of  sach  depretnon,  or  d'a0'20  and  0-28 

On  West  side,  d\  at  South  end, =     0*00 

and  d\  at  North  end!, «     0*20 

And  on  South  side,  d\  at  different  distanoes  from  East 

to  West, =     0*08,  012,  and  0-04 

ITS  SIZEy  OUTSIDE. 

The  comers  and  edges  of  the  coflfer  are  so  much 
chipped,  that  the  steel  claws  I  had  had  prepared  for 
the  sliding-rods  to  adapt  them  from  inside  to  out- 
side measures^  were  found  not  long  enough  to  reach 
the  original  polished  surfaces.  A  method  was 
therefore  adopted,  of  making  up  the  sides  with 
straight-edges  projecting  beyond  the  coffer  at  either 
end ;  and  then  measuring  between  such  straight- 
edges, and  on  either  side,  or  end,  of  the  coffer. 

Length  of  Coffer  oursroE.  measused  wtth  Bab  100  A. 


On  East  side,  near  bottom,    . 

„           10  inches  under  top, 

„           above  top. 
On  West  side,  near  bottom,    . 

„           above  top, 

,,           near  top, 

Mean,     . 

Ist 
Measure. 

2d 
Measure. 

3d 
Measure. 

90-6 

9015 

90-20 

89-2 

89-95 

9005 

90-3 

•  •  • 

89-2 

•  t  • 

•  •  • 

90-5 

•  •  • 

•  •  • 

89-2 

•  •  • 

•  •  • 

9001 

•  •  • 

•  •  • 

The  above  mean,  however,  represents  only  the 
mean  length  of  the  edges  of  the  two  sides,  not  of 
the  whole  coffer,  on  account  of  the  concavity 
of  the  two  external  ends ;  wherefore,  if  we  desire 
to  state  the  mean  length,  for  the  mean  of  each  end 
surface,  we  must  subtract  two-thirds  of  the  mean 


iMPiS 


mcwnu. 


I'lfi; 


wawwrity,  m  pievknufy  detaimiiied ;  ve^ 
ar  rir  ftt  tlM  iitit&'^ild;  and  shnHaiij  O'lS  for 
l]bt  iiWil|f  mijriHMairfJW^  ihai^  the  mean  J^ogtli 
iBBiMliidr««dl|«idofooff(9r    :       .    s    8971 


« •»•> 


.  i*f-  •:«.  -•^..t- 


^lOUKP  V  OOiVSBt  QITIBini. 


'  4' 

Isk 

Sd 

sa 

MMwim 

Mmm. 

^^l^^^^i^^^Kf  , 

aM0 

88-1 

88« 

a8-7 

••• 

••• ' 

SS-tf? 

••• 

••• 

88-8 

887 

•t* 

88-8 

•  •• 

••• 

88-5 

■  •• 

•  ■• 

88'7S 

••• 

••• 

•07 

•  •• 

••• 

88HM( 

<•• 

••• 

«  1 

V'* 


f» 


Ooifwlioii  lor  owfiftiire  of 


iridML 


MBI  MliaHl  w 


Height  of  Goffkb,  outsidb. 

Hd^t  of  coffer  oattide,  eUmiaating  the  itone  under  bottom,  and 
the  taroqpluigiis  ledge  of  1  "72 ;  l.e.,  meMnring  from  ooffer-bottom 
to  exirtme  top  of  ndei,  Ib— - 

At  North  end,  OMtem  part  of  it»   ....■>  41*3 

Same  repeated, ■>  41  *3 

At  North  end,  north-eastern  part  of  it,  •     a>  41  *22 

At  other  parte,  no  top  left 


Mean,        41*27 


for  a  snppoeed  hollow  curvature  of  under  tide 
of  bottom ;  agreeably  with  three,  out  of  the  four,  up- 
ri^t  aides ;  and  also  agreeably  with  the  construction 
of  the  uoder  sides  of  the  casing-stones,  which  rest  on 
thsir  oiroumferenoes,  on  account  of  a  slight  hollowing 
away  of  their  oentral  areas  ;  not  less  than 
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SIDES,  THICKNESS  OF. 

For  this  purpose  two  vertical  straight-edges  were 
placed  opposite  each  other,  in  contact  with  the  in- 
side and  outside  surfaces  of  any  flank  of  the  coffer, 
and  the  distance  across  measured ;  finding  at  suc- 
cessive parts  of  the  coffer  circumference,  bearing 


Sonth-Bouth-weei,  thickness, 

■ 

6-0 

South,                         , 

• 

«» 

6-0 

Soath-south-east,        , 

wm 

595 

East-sonth-east,           , 

ex 

5-85 

East, 

B 

5-95 

East-north-east,           , 

8 

610 

North-north-east,        , 

= 

5-95 

North, 

B 

5-98 

North-north-west,       , 

— 

610 

West-north-west,        , 

■1 

5-95 

West, 

8 

610 

West-south-west,        , 

- 

5-95 

M 

[ean  thick 

neas  ( 

of  vei 

tical 

sides, 

B 

5-99 

The  above  measures  were  repeated  on  March  28th, 
and  proved  sensibly  true  for  this  method  of  measure- 
ment over  the  top  edge  of  the  coffer ;  but  if  calipered 
lower  down,  it  is  extremely  probable  that  a  notably 
different  thickness  would  have  been  found  there. 


BOTTOM  OF  THE  COFFER,  THICKNESS  OF. 

By  difference  of  heights  of  two  straight-edges  of 
equal  length,  applied,  one  inside  and  one  outside,- 
the  outside  one  being  further  propped  up  where 


13^Sp^>' 


required  by  a  third  straigbt-edge,  ioaerted  nndar 
the  bottom, — tbere  was  found — 

Under  South-west  comer,  tbtckneaa  of  bottom. 
But  side, 

Eut-Dorth-eut,  ,i 

Eaat-north-eaat,  again,  ,. 
North  end,  „ 

North-north-wcet,  „ 

North-north- east,  „  ,,         .         .         —     640 

Weat- north- west,  ,.         .         .         —     740 

Wert.  ..         .         .         -     e-M 

-     7'1» 


tmSBXAL  tOUBUBKa. 

Hie  iiidde  sor&oes  of  the  coffer,  seem  very  tane 
and  fiat  over  the  greater  part  of  theii  extent ;  but 
lictesy;  on  examination  by  Btrai^^t-edgee,  a  aligbt 
ccoiTergeace  at  the  bottom,  towards  the  centre. 

ZmiU  LtKOTB  OW  COFTKB,  BY  SUDKB  70. 

(CotnotiiHi  +  0-13  added  to  all  tha  reading!  for  length  of  Slidar.) 


OMuw*  )>rtn«i  bft  uid  ««rt  ddH 

•(tk*lli)nhudB«)tfe«nd>. 

InsbH  Diulsr 

top. 

of  ' 

h.lght 

tSttom. 

•bore 

bottom. 

caoM  to  Eartem  aide,    .           | 
At  id  bTMdth  f  rwn  Eart,     . 
Hallway  brtween  K  and  W., 
At  Id*  Imadth  from  Eart,  . 
Ck«  to  wart  aide, 

Umo  at  each  level. 

Broken  rt    ) 

!4.-E.oonier.  { 

78-00 

78-oe 
78-oa 

78-03 

78-08 
7806 
78-08 
7808 
78« 

77-03 
77-07 
78-08 
78-00 
78i)l 

77-«8 
77-M 
77»3 
77-110 
77.-67 

78i)0 

78fl7 

76-01 

77-60 

MuDofthewhok, 
length  of  coffer. 

orii-idej_„.„ 
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Inside  Brbadth  of  Coffsb. 

(By  Slider  25,  not  requiring  any  correction.} 


Difltanee  between  North  and 

South  end,  along  the  Eaat 

and  West  aides. 

Level  at  which  observations  were  taken. 

Near 

top. 

Near 
middle. 

«to7 

above 

bottom. 

0-6 

above 

bottom. 

O-0RO- 
measared. 

Close  to  North  end. 
At  ^  length  from  N.  end. 
Near  middle  of  length. 
At  fds  length  from  N.  end. 
Close  to  South  end. 

Mean  at  each  level, 

• 

26-68 
26-60 
26-64 
26-67 
26-78 

26-67 

26-69 
26-69 
26*80 
26-78 
26-78 

26-65 
27-00 
27-10 
26-77 
26-63 

26-40 
26-72 
27-05 
26^7 
26-49 

26-39 
26-54 
27-05 
26-75 
26-49 

26-75 

26-83 

26-67 

■  •  • 

Mean  of  the  whol 
breadth  of  coff 

e,  or  inside)  ^    ^^.^3 
er,          .     3 

IKBIDI  DbPTH  of  CoFFSB. 

The  measure  of  this  element  is  taken  from  the 
inside  bottom  of  the  coflfer, — ^which  is  apparently 
smooth  and  flat,— up  in  the  shortest  line  to  the  level 
of  the  original  top-surface  of  the  north,  the  east,  and 
the  south  sides ;  and  of  the  west  side  also,  presum- 
ably ^  before  it  was  cut  down  to  the  level  of  the  ledge 
which  runs  round  the  inner  edges  of  the  north,  east, 
and  south  sides. 

Now,  the  depth  of  that  ledge  was  before  ascer- 
tained =  1*72  inches  below  the  original  top  ;  a 
block  of  wood  was  therefore  prepared  of  that  thick- 
ness^ and  placed  on  the  west  side,  to  support  one 
end  of  a  straight-edge,  whose  other  end  rested  on 
some  part  or  parts  of  the  original  top,  which  is  still 
preserved  at  and  about  the  north-east  comer. 


\^-^  1 


.W^   ('-  ■■ 


0 
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..•♦ 


'J '7.:'' 


^  nllfOf^iiBft  iliiin  utiiiinllijirt win tekM^ 
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I  tiJI     Mfl^'.l 


rrr 
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IM       Dow         da      . 
SM       Dow         doi      . 
Mow  a*  mtk  part  of 
tattdlht 


I 


Hi 


"1   !u 

9444 

94^42 
94^ 
S4-M 


S4a8 


&3 

9441 
S4*^ 

S4-88 


94-86 


■p— *i 


w«» 


M4l 

S4-i6 
34-88 

84-88 

~94M 


at 


84^88* 
84-to 

84-87 
84-86 

84-88 


84-84 


iMnl  awm,  or  inndo )  •a.sj. 
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DiAOOHALB. 

Diagonals  inside  the  north  end  ;  from  eillier  low 
comer  at  bottom,  up  to  a  measured  height  of  30*0,  or 
the  greatest  height  quite  free  from  fractures ;  then — 

from  low  North-east    to  30-  high  North-wett,  «»  39*71 
and  from  low  North-west  to  30-  high  North-east,    ^  39*70 

Diagonals  inside  west  side ;  from  either  comer 
below,  up  to  a  height  of  30  inches  measured  at  the 


83-19 
83-13 


87-13 
8706 
87*06 

8711 


or    from  low  South-west  to  30*  high  North-west, 
And  from  low  North-west  to  30-  high  South-west, 

Cubical  Diagonals. 

From  low  South-west  to  30*  high  North-east, 

South-east  „  North- west^     ■ 

North-east         „  South-west, 

North-west        „  South-east,    )  ^ 

temporarily  supplied,  )  ' 


ft 


If 


N 
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These  diagonals  give  sensibly  less  than  the  mean 
lengths  and  breadths ;  on  account,  apparently,  of 
the  extreme  points  of  the  comers  of  the  bottom 
not  being  perfectly  worked  out  to  the  exact  inter- 
section of  the  general  planes  of  the  entire  sides. 
But  they  seem  abundantly  sufficient  to  prove 
general  rectangularity  of  figure,  in  the  main  part 
of  the  coffer's  interior. 


AZIMUTH    TBENCHES. 


On  the  east  side  of  the  Great  Pyraaiid,  aerend 
explorers  have  described  certain  trenches  cut  in  tile 
rock.  Their  notices,  nevertheless,  generally  lefer  to 
a  syst^u  of  Pyramid  ^xt6'5ai7es,  one  enteEing  the 
ground  at  a  steep  angle  from  the  south,  and  another 
from  the  north  ;  and  meeting  below  the  sniiace,  in 
a  vertical  and  meridian  plane.  These  are  IAibxxSok 
not  trenches  proper,  or  hypcethral  cuts  in  the 
ground,— but  timne] lings  into  its  substance ;  on  a 
very  mneh  Bmaller  scale  too,  than  the  trenches  of 
which  we  have  now  to  speak, — and  have  denomi- 
nated asUmuth  trenchea 

These  azimuth  trenches,  then,  are  a  sort  of  large 
open  ditches,  spread  about  here  and  there  on  the 
Boiface  of  the  hill,  before  the  eastern  face  of  the 
Great  Pyramid  ;  and  not  very  noticeable,  except  for 
their  relative  angles  in  a  horizontal  plane  ;  for  these 
gave  me  the  idea,  at  first  si^t,  of  being  strangely 
aiiuilar  to  the  dominant  angles  of  the  exterior  of 
the  Great  Pyramid.    (Plate  xv.) 

To  ascertain  whether  this  idea  was  true  or  not^  I 
determined  to  measure  all  the  angles  rather  care- 
fully ;  and,  as  a  necessary  preliminary,  proceeded  tp 
make  myself  acquainted  with   the  forma  of  the 
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trenches,  by  approximate  linear  measures.  The 
trenches  are  four  in  number,  named  the  North,  the 
South,  the  East-north-east,  and  the  North-north-east ; 
the  latter  being  a  very  small  one  (in  breadth  and 
depth),  and  only  to  be  thought  of  in  connexion  with 
the  others  when  looking  to  its  angular  position  on 
the  ground.  The  trenches  are  shown  on  the  accom- 
panying Plate  (xv.),  where  I  have  endeavoured  to 
mark  wherever  there  is  a  worked  surface  still  exist- 
ing;  and  the  numerical  dimensions  are  as  follows  :— 


NORTH  TRENCH. 


Total  axial  length, 

Distance  of  its  furthest  end  from  central  point  c. 
Distance  of  same  from  North  side  of  base  of  Pyra 

mid,  pi-oduced  eastward,  but  uncertainly,  . 
Distance  of  longitudinal  axis,  from  East  side  of 

Pynunid  base,  uncertainly, 
Depth,  at  North  end,  worked  surface, 
near  middle,  worked  surfaces,    . 
about  200'  short  of  South  end,  . 
Breadth,  at  North  end,  worked  corners, 

„      near  middle, 

South  end,  smaller  than  North,  but  uncertain. 


*» 


I* 


2138  inches. 
3492 


=       950? 

=  1220  ? 

70 
^  110 
=  100 
=  177 
«=   280 


M 


SOUTH  TRENCH. 


Total  axial  length, 

Distance  of  its  furthest  end  from  central  point  c. 
Distance  of  same  from  South  side  of  base  of  Pyra 

mid,  produced  east,  but  uncertainly, 
Distance  of  longitudinal  axis,  from  East  side   of 

Pyramid  base,  uncertainly, 
Depth  at  South  end,  worked  surface,    . 
Depth  at  North  end,  first  step,  worked  surface, 

,,  „         second  step,         ,, 

Breadth,  at  South  end,  worked  surface, 
near  middle,  rough  and  worn, 
at  North  end,  first  step, 
„  second  step, 


o 


19 


=  2060 

=  3490 

=  1020? 

=  1260  ? 

70 

=  25 

«  22? 

=  200 

=  280? 

=  127 

-  106 


Yni  ir 


I 

4 


SECT,  l]  AZafUTH  TREKCHE8.  127 


BAflT-KORTH-BAST  TBENCH. 

TdIiI  wsaal  IsQglh  tanotttmf  beoaiue  no  tennina- 

ttoa  immda  to  €^  ooold  be  foimdt     .        .        .     ■■     1580+ar. 
DMuoe  of  ite  fnrtlMrt  end  from  G^       ....     8280 
I>eplh,  «l  outer  or  &K.&  end,  fifst  item  worked 

■meeei^ -        40 

f»  »  aeoondstep,    „       «        60 

»f  ■»  third  efeem       „       «        60 

I>eplh,  near  middle, .150 

M      towwda  inner  end,  aa  Imt  aa  trMoable,  bnt 
mndi  filled  with  mUrieh,       ....     -        40 
Btotadtht  al  outer  or  B.V.K.  end,  first  etep^  worked 


-  160 

ft               •»                     aeoondetep,             «  44 

ft                f»                      third  item                ■■  60 

rmiddk^ «  250 

Bkmidtii,   near  inner  end*  between   longitudinal 

worked  anrface^ 165 


N0BTH-N0BTH-EA8T  TBENCH. 

Keither  outer  nor  inner  ends  sharply  defined. 

Total  length,  of  two  marked  portions,  .         .         .     a  1280 

Diatanoe  of  furthest  visible  part  from  c,                 .     «  4200 

Breadth,  at  aU  parts,  worked  surfaces,  39*  to  40%  say  »  40 

Depth,  at  all  parts,  roughly,  10'  to  12*,  say           .     «  12 

The  system  of  vertical  passages  is  only  in- 
serted approximately  on  the  plan  of  the  trenches  in 
Plate  XY.y  as  I  did  not  meoMire  their  distance  from 
other  known  objects.  Their  general  appearance 
and  nature  are  shown  in  fig.  4,  of  Plate  ii.,  in 
vol.  iiL    Compare  also  the  map  in  Plate  n.  vol.  L 

The  bottoms  of  all  the  azimuth  trenches  were 
filled  with  more  or  less  broken  stones  and  rubbish, 
to  an  extent  beyond  my  means  of  clearing  out 


LINEAR  MEASURES  OF  THE  GREAT  PYRAMID. 

April  6,  10,  27,  1865. 


HEIGHT,  VERTICAL. 

On  the  evening  of  April  10,  in  ascending  the  Great 
P}rramid,  I  measured  in  a  rough  manner  the  height 
of  every  course  of  stones ;  and  repeated  the  measure 
next  morning  in  descending.  The  two  sets  were  not 
always  quite  so  similar  as  they  should  have  been, 
and  the  second  gave  202  courses,  while  the  former 
gave  201.  DiflFerences  which  may  have  arisen,  both 
from  the  tracks  up  and  down  not  being  precisely  the 
same  ;  and  because  it  was  often  difficult  to  say,  from 
dilapidation,  where  any  particular  course  began  or 
ended :  especially  as  the  courses  of  masonry, — though 
generally  running  uniformly  along  all  four  sides,  if 
not  also  through  the  whole  Pyramid, — were  in  some 
particular  pltoes  composed  of  two  layers  of  stone, 
each  of  which  might  then  be  taken  inadvertently  as 
a  single  course ;  or  again,  two  small  courses  rather 
ruined,  might  appear  as  one  large  one.  There  is, 
however,  abundant  proof,  on  looking  over  the  num- 
bers, that  the  courses  are  not  of  uniform  or  regular 
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decreasing  or  increasing  thickness ;  and  that  they 
form  little  more  than  a  core  or  substance  upon  which 
the  ancient  builders  fisLstened  the  casing-stones  vrith 
their  fixing  series^  and  thereby  gave  truth  of  figure 
to  the  whole  Pyramid. 

At  the  time  of  measuring,  I  merely  made  a  guess 
at  the  depth  of  rubbish  concealing  the  true  foot  of 
the  Pyramid  ;  but  was  able  afterwards  to  correct  it, 
when  the  socket  of  the  comer-stone  was  uncovered 
at  the  north-east  angle.  And,  reducing  this  to  the 
supposed  *  pavement'  surface  (see  p.  136),  we  have 
the  following  numbers  : — 


Measurement  of  Vebtical  Height  of  Great  PYRAMm. 


Namber 

of  course 

In  tJicend- 

ing. 

VerUcal 
measure 

in 
incheA. 

Wh«le 
height 
from 
pave- 
ment 

Every 
tenth 
course 

Whole 
height 
from 
pave- 
ment 

NumlHjr 
of  course 
in  ascend- 
ing. 

Vertical 
measure 

in 
inches. 

Whole 
height 
ftpom 
pave- 
ment 

Every 

tenth 

course. 

Whole 
height 
ttova 
pave- 
ment 

Pavement 

0. 

0- 

0- 

0- 

21 

24 

747 

1  &2 

79 

79 

22 

23 

770 

3 

56 

135 

23 

35 

805 

4 

48 

183 

24 

33 

838 

5 

40 

223 

25 

31 

809 

6 

40 

263 

26 

38 

907 

7 

38 

301 

27 

20 

933 

8 

39 

340 

28 

28 

961 

9 

38 

378 

29 

31 

992 

10 
11 

36 

414 

414 

414 

30 
31 

30 
26 

1022 

299 

1022 

34 

448 

1048 

12 

33 

481 

32 

28 

1076 

13 

30 

511 

33 

28 

1104 

14 

30 

541 

34 

24 

1128 

15 

28 

569 

35 

24 

1152 

16 

3(1 

599 

36 

50 

1202 

17 

28 

627 

37 

41 

1243 

18 

26 

653 

38 

39 

1282 

19 

32 

685 

39 

38 

1320 

20 

38 

723 

309 

723 

40 

34 

1354 

;  332 

1 

1354 
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Mkasubkbcent  of  HmoHT  of  Orbat  Ptbami]>— cofittnuaci. 


Number 
of  eonne 

in 

Vertleel 

meaeore 

in 

Whole 

height 

from 

Every 
tenth 

Pi 

Number 

of  coarse 

in 

Vertical 
measure 

in 

Whole 

height 

ftt>m 

Biveiy 
tenth 

Whole 

heiglit 

from 

Ul 

UI 

inches. 

pave- 
ment 

cooisei 

pave- 
ment 

ascending. 

inches. 

pave- 
ment 

oonne. 

pave- 
ment 

41 

32 

1386 

81 

22 

2524 

42 

32 

1418 

82 

24 

2548 

43 

28 

1446 

83 

24 

2572 

44 

32 

1478 

84 

26 

2598 

45 

42 

1520 

85 

26 

2624 

46 

37 

1667 

86 

25 

2649 

47 

28 

1585 

87 

25 

2674 

48 

35 

1620 

88 

24 

2698 

49 

36 

1656 

89 

24 

2722 

50 
51 

30 

1686 

332 

1686 

90 
91 

25 

2747 

245 

2747 

28 

1714 

36 

2783 

52 

30 

1744 

92 

33 

2816 

53 

26 

1770 

93 

31 

2847 

54 

27 

1797 

94 

28 

2875 

55 

24 

1821 

95 

26 

2901 

56 

26 

1847 

96 

25 

2926 

57 

22 

1869 

97 

24 

2950 

58 

26 

1895 

98 

24 

2974 

59 

27 

1922 

99 

41 

3015 

60 
61 

30 

1952 

266 

1952 

100 
101 

37 

3052 

305 

3052 

28 

1980 

34 

3086 

62 

26 

2006 

102 

32 

3118 

63 

26 

2032 

103 

30 

3148 

64 

26 

2058 

104 

28 

3176 

65 

28 

2086 

105 

27 

3203 

66 

26 

2112 

106 

27 

3230 

67 

26 

^138 

107 

26 

3256 

68 

34 

2172 

108 

25 

3281 

69 

33 

2205 

109 

29 

3310 

70 
71 

31 

2236 

284 

2236 

110 
111 

25 

3335 

283 

3335 

28 

2264 

24 

3359 

72 

28 

2292 

•  112 

24 

3383 

73 

27 

2319 

113 

24 

3407 

74 

26 

2345 

114 

23 

3430 

75 

31 

2376 

115 

23 

3453 

76 

28 

2404 

116 

23 

3476 

77 

26 

2430 

117 

25 

3501 

78 

24 

2454 

118 

23 

3524 

79 

24 

2478 

119 

35 

3559 

80 

24 

2502 

266 

2502 

120 

31 

3590 

255 

3590 

SECT.  I.]  OP  GREAT  PYRAMID.  131 


/ 


M»*«"''^"^r~   %  ■!,-..-  .•;•!. 


"l 


4^ 


I 


■  ••• 


120 


MEASUREMENT  OP  HEIGHT  [SECT.  I. 


illAMllT  Of  GeEAT  rVHAMJD— COri^*/ 
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or  HzEOBT  OF  Gbkat  Ptbahid — amtinutd. 


Id 
nkdfaw 

VartJol 

bright 

a«ry 

Wfaale 
hrJKhl 

Number 

Vertlesl 

Wlcils 
bright 

Enrr 

whota 

hBlght 

laetaM. 

l»Dth 

Unth 

ftDPl 

pIlTS- 

coone 

T^^ 

uemOins; 

»eh» 

mcnt 

COUIM. 

pave- 

lai 

29 

.1619 

161 

21 

4557 

1S2 

28 

3647 

162 

21 

4578 

123 

26 

3673 

163 

24 

4602 

124 

26 

3699 

164 

23 

4625 

I3S 

S4 

3723 

165 

26 

4650 

126 

24 

3747 

166 

22 

4672 

m 

23 

3770 

167 

22 

4694 

12S 

S3 

3793 

168 

21 

4715 

189 

23 

3816 

169 

21 

4736 

ISO 
131 

23 

3S39 

249 

3839 

170 
171 

20 
-2— 

4756 

220 

4756 

27 

3866 

^777" 

1S2 

28 

3891 

172 

20 

4797 

1» 

23 

3914 

173 

21 

4618 

134 

22 

3936 

174 

21 

4839 

135 

22 

3958 

175 

20 

4859 

13« 

22 

3980 

176 

21 

48S0 

137 

20 

4005 

177 

20 

4900 

136 

23 

4028 

178 

20 

4920 

139 

25 

4053 

179 

21 

4941 

140 
141 

26 
22 

4078 

239 

4078 

180 
18i 

20 

4961 

205 

4061 

4100 

~26~ 

4987 

142 

22 

4122 

25 

5012 

143 

22 

4144 

183 

23 

5035 

144 

22 

4166 

184 

24 

5059 

145 

28 

4194 

185 

22 

5081 

146 

27 

4221 

186 

21 

5102 

147 

24 

4245 

187 

21 

5123 

148 

22 

4267 

188 

90 

5143 

149 

22 

4289 

189 

21 

5164 

ISO 

21 

4310 

232 

4310 

130 

21 

5185 

224 

5185 

ISl 

26 

4336 

191 

21 

"5206" 

IS2 

20 

43G2 

192 

21 

5237 

IS3 

25 

4387 

19a 

21 

5248 

IS4 

22 

4409 

194 

20 

5208 

155' 

21 

4430 

195 

21 

5289 

156 

21 

4451 

196 

22 

Q311 

157 

21 

4472 

197 

24 

5335 

158 

21 

4493 

22 

6357 

139 

21 

4514 

199 

2-Z 

6379 

ISO 

22 

4536 

226 

4636 

200 

201 
202 

■2-2 

5401 

216 
44 

5401 
6445 

22 

5423 
"5445 

1 

22 
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The  course  maxked  above  202,  fonns  the  present 
eflFective  flat  summit  of  the  Pyramid ;  for  though 
there  are  portions  of  two  other  and  higher  courses 
(one  of  2 1  and  the  other  of  1 9  inches)  they  are  too 
fragmentary  to  allow  any  calculations  to  be  made 
upon  them,  for  approximating  to  the  ancient  height 
of  the  Pyramid. 

But  course  202  is  complete,  in  so  far  as  it  forms 
a  general  square,  and  an  equally  good  or  bad  termi- 
nation to  all  the  four  present  Pyramid  sides^  as 
now  deprived  of  their  casing-stones.  Said  course  is 
built  of  good,  hard,  firm,  rectangular  blocks  of  Mo- 
kattam  stone,  browned  witt^  oxide  of  iron  over  the 
surface ;  but  the  original  workmanship  was  only 
that  of  the  core  masonry,  and  the  comers  of  the 
platform  have  been  sadly  broken  in  upon.  When 
these  were  rudely  made  up,  or  supplied  as  to  the 
missing  Stones,  with  measming.ro^,-^h  of  the 
four  sides  measured  something  like  400  inches  in 
length ;  and  the  diagonals  570  or  580  ;  which  im- 
plies a  length  of  side  =  406  ;  but  there  were  more 
obstructions  in  the  way  of  the  diagonal,  than  the 
side,  measures. 

Hence  then,  we  conclude  that  the  present  height 
of  Great  Pyramid,  from  surface  of  pavement  to  top 
of  present  platform,  or  202d  course,  =  5445  British 
inches  ;  and  that  said  platform  is  a  square,  of  400 
inches  in  the  side,  nearly. 

The  peculiar  shelf,  or  great  cut-out  in  the  north- 
cast  angle,  known  among  the  Arabs  as  '  half-way,' 
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18  ooaiBidenbty  XDoro  than  half-way,  or  ocean  with  its 
floor  at  or  near  boUi  the  106th  course,  and  a  height 
of  8208  inehes ;  leaving  therefore  £rom  thence  to 
plstfoim  snmnut^  97  courses,  and  2242  inches. 


LBNGTH  OF  SIDES  OF  PYRAMID  BASE. 

On  AprQ  6th,  I  attempted  to  measure  the  length 
of  each  side  of  the  Pyramid's  base  with  a  500-inch 
cord;  and  made  each  side  between  8900  and  9000 
incheB  in  length ;  leaving  an  unknown  quantity  to 
be  added  on  for  the  casing-stone  thicknesa 

The  above  numbers^  therefore,  apply  only  to  the 
internal  core  of  masonry ;  and  include  an  attempt 
to  supply  its  lower  comers,  which  are  egregioualy 
Inoken  away,  and  rendered  thereby  absurdly  blunt 
in  figure.  But  the  problem  is  next  to  impossibly 
difficult ;  both  from  the  extent  and  abnormal  charac- 
ter of  the  fractures,  and  the  concealment  of  one  end 
firom  the  other,  of  each  side  of  the  base  by  the 
intervening  heap  of  rubbish ;  that  heap  of  rubbish 
too,  not  only  altering  the  line  vertically, — which 
woidd  be  its  only  efiect  if  lying  against  a  vertical 
wall, — but  azimuthally  also,  on  account  of  the 
sloping  flank  of  a  Pyramid. 

In  the  third  and  fourth  weeks,  however,  of  April, 
Mr.  Inglis,  deputed  by  Mr.  Aiton,  having  uncovered 
all  four  sockets  of  the  Pyramid, — the  sockets,  as  be- 
lieved, of  the  comer  stones  of  the  ancient  casing, — 
he  was  enabled  to  eliminate  all  uncertainties  of  thick* 
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ness  of  such  once  existing  casing,  and  had  only  re- 
maining the  difficulties  of  the  ground  to  contend 
with.  Subject  therefore  still  to  those  difficulties^ 
— and  they  are  excessive — Mr.  Inglis  handed  me, 
on  April  27,  the  following  measures  : — 

Length  of  North  side  of  base  of  Great  Pyramid,  from  indMc 

socket  to  socket  (their  outer  comers),                         .     »  9120 

Length  of  South             do.              do.,                         .     «  9114 

„        East                do.              do.,        .        .        .     «=  9102 

„        West               do.              do.,         ...»  9102 

Mean,     »     9110 
CORNEB  SOCKETS. 

Now  these  comer-sockets  of  the  Pyramid  were, 
from  my  own  measures,  of  the  following  sizes  and 
shapes : — 

North-east  socket — 

East  side,  length  =  152*  inches. 

North        „         =  137-    „ 

South        „         Bs  121  *0  to  a  cut-off  of  26*  and  then  another  of  21  * 

West         „         Bs  157  0  to  South  side  produced  rudely. 

Diagonal  North-west  to  South-east  =  200*0. 

Semi-diagonal,  centre  to  North-east  comer  a  100*0,  -f-  thickness 

of  measuring-rods. 
Depth,  varying  from  3  to  7  inches. 
Distance  of  outer,  or  North-east  comer  of  this  North-east  socket, 

from  present  North-east  comer  of  Pyramid  as  standing  now, 

es  about  350  inches. 

The  above  socket  was  once  cut  neatly  in  the  firm 
live  rock  of  the  hill ;  and  is  still  remarkably  true 
in  level,  and  smooth  all  over  its  floor ;  the  sides  arq 
evidently  injured  by  wear  and  tear,  and  are  of 
unequal  depth,  besides  their  s3rmptoms  of  erosion. 
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The  diagonal,  computed  from  the  north  and  east 
flidei^  oomea  out  4*5  inches  longer  than  that  directly 
ofaNorvedy  which  is  probably  owing  to  the  greater 
wearing  of  the  outer  comer ;  for  the  diagonal  was 
really  so  very  dose  to  200  inches^  that  the  two  rods 
of  100  inches  each  in  length  would  just  extend 
along  the  straight  line,  when  put  in  edgeways^ 
but  not  when  put  in  flatwajrs.  (See  Plate  of 
Sockets ;  or  Plate  ix.  voL  i  ;  also  Plate  iv.  voL  L) 

Southr€€ist  socket — 

Bm*  ode  in  kogth, ■■52'  inches. 

Vorlh         „  ■■     81*5    M 

Sonlli         „ 86*      „ 

Wart  „ -     58-      „ 

Dii^pmal^  ir.*&  to  8.-W.  oomer.  ohmmA.  ■■  100^  oompntdd  ■■  101  * 

9,  8.-&tOH.-W.        „  ,9  ■■IOO9  M  «      97' 

06plli  tomawliflrB  from  12  to  20« 

Diifciiioe  of  outer  or  Sonth-eMt  oomer,  from  present  Soath-eeit 
comer  of  Pyramid  ^  330. 

This  hole  is  cut  in  the  rock,  and  its  bottom  is 
well  and  smoothly  levelled ;  the  sides  are  rather 
sloping  and  converging  towards  the  bottom,  so 
that  the  100-inch  rods,  measuring  both  diagonals, 
jammed  about  halfway  down ;  the  upper  surface 
of  the  rock  was  not  cleared  and  was  not  distinct. 

Northwest  socket — 

North  ride  in  length,  .     b  87 

EMt  „  .        .     «  137  +  X. 

Weet  „  .     —  100  +  «. 

South         ,,  .        .     SB  not  uncovered,  or  not  virible. 

Diagonab  not  to  be  meaaured,  as  well  from  South  aide  not  being 
discoverable,  as  from  a  large  block  of  building-stone  out  of  the 
Pyramid  having  chanced  to  fall  into  the  middle  of  the  area  c»f 
the  socket,  and  being,  to  us,  immovable. 
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Depth  aboat  sides  observed,  from  4  to  1 1  inches. 
Floor  smoothly  levelled. 

Distance  of  onter  or  North-west  comer  of  socket  from  present 
North-west  comer  of  Pyramid  »  350*  aboat. 

Southwest  socket — 

North  side  in  length, =     141* 

East  „  =     72*  +  dr. 

West  „  =     74-3 

South  „  «=     142- 

Diagonals  not  measured. 

Depth  of  North-east  sides  from  2  to  3  inches. 

But  South  side  is  high,  above  the  rock  surface  outside,  or  South 
of  it,  by  about  1  inch. 

And  West  side  is  level  with  what  is  outside  it,  being  merely 
marked  by  a  line  drawn  with  a  blunt  tool,  similarly  with  the 
lines  of  rectangle  in  the  entrance  passage  of  the  Great  Pyramid. 

Distance  of  outer  or  South-west  comer  of  socket,  from  South- 
west comer  of  Pyramid,   =  350',  about. 

Floor  well  cut,  smoothed,  and  levelled. 

The  floors  of  all  the  above  sockets  are  exquisitely 
cut  out  in  the  rock,  and  levelled  within  their  own 
area ;  but  they  are  neither  cut  to  the  same  depth  in 
the  rock  near  them,  nor  to  a  uniform  general  level ; 
for  according  to  Mr.  Inglis's  measures — 

Taking  the  North-east  socket  floor  for  0*0  in  level 

South-east  „  is  13*6  inches  low. 

North- west  ,,  4  2      ,,      low. 

and  South-west  ,,  5*6       ,.      high. 

THE  PAVEMENT. 

But  the  floors  of  no  sockets  can  form  the  com- 
mencing surface,  t.e.,  the  datum  plane,  or  bench 
mark  for  level  of  the  whole  Pyramid,  and  for  refer- 
ring all  heights  to.  That  end  is  rather  fulfilled  by 
the  upper  surface  of  the  pavement  which  Colonel 
Howard  Vyse,  when   cutting  down   through   the 
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middle  of  the  nort^heni  robbish-mound,  discovered 
in  front  of  that  dde  of  the  building ;  and  on  which 
his  caaingHstonefl^  in  situ,  stood^  and  from  which 
the  inclined  side  of  the  Pyramid  rose.  The  pave* 
ment  was  therep  about  400  inches  broad  and  21 
thick ;  and  was  thence  supposed  to  extend  all  round 
the  Pyramid,  with  the  same  thickness  and  breadth ; 
but  when  the  same  northern  rubbish-mound  was  cut 
into  again,  in  the  middle  of  each  half  of  it,  east  and 
west  of  its  centre, — ^the  pavement  was  only  found 
there,  about  120  inches  broad,  though  broken,  and 
thickness  is  not  stated :  nor  has  it  been  reported 
as  having  been  seen  anywhere  else  ;  while  the  very 
high  pavements  or  pedestals  of  some  authors,  are 
pore  inventions  from  ideas  of  modem  architecture. 

At  the  north-west  socket,  however,  of  which  we 
took  a  photograph,  there  is,  close  to  the  east  of  it, 
sometimig  which  looks  like  a  portion  of  the  pave- 
ment ;  it  is  only  about  ten  inches  thick,  and  stands 
up  by  that  amount  of  height,  above  the  floor  of  that 
socket.  Hence,  reducing  all  the  sockets  to  such 
apparent  pavement  surface,  we  havi 


North -eaat  socket  floor  is  5*8,  below  pavement  upi)er  surface, 
hiouth-east  „  19*4,  ,,  „ 

North-woet        „  lOO,  „  „ 

and  Honth-west        „  0*2,  „  ,, 

numbers  which  are  very  descriptive  of  the  general 
appearance  of  depth,  to  which  each  socket  has  been 
dug  at  its  own  comer. 


SECTION  IL-  ANGULAR  MEASURES, 

GEOMETRICAL. 


INTEODUCrnON. 

The  principal  instroments  for  measurement  of 
angle  were  three  in  number,  each  of  very  diverse 
character  to  the  others  : — 

Firsts  A  sextant-horizon  instrument,  for  vertical 
angles.  This  consisted  of  an  ordinaiy  box-sextant 
by  Troughton  and  Simms,  reading  by  vernier  to  l' ; 
but  attached  to  one  end  of  a  slab  of  wood, — the  other 
end  of  which  carried  a  '  spontaneous-horizon-point ' 
made  for  me  by  Adie  and  Son  of  Edinburgh,  ac- 
cording to  my  own  invention  in  1854.  It  was 
exhibited  at  the  Paris  Universal  Exposition  of 
1855,  and  has  the  following  qualities  ;  viz.,  that  a 
level  bubble,  whose  size  can  be  adjusted,  is  seen  in 
the  field  of  view  of  the  sextant,  in  place  of  the 
usual  horizon  reference  of  sea  observations ;  and  the 
angular  place  of  that  level  bubble  with  reference  to 
the  horizontal  direction,  is  not  altered  by  any  amount 
of  tilting  either  of  sextant,  or  level,  or  both,  within 
the  range  of  the  field  of  view,  say  5^     Hence  an 
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object  to  be  observed  has  merely  to  be  brought 
down,  technically  as  with  sextant  observations  of 
the  sun,  to  the  level  bubble ;  and  the  observation 
is  equally  good,  in  whatever  part  of  the  field  of 
view  the  bubble  may  be  situated  at  the  moment. 

Such  an  instrument,  therefore,  giving  vertical 
angles,  true  within  its  powers,  and  independent  of 
level  errors  in  its  own  position  of  several  degrees^ 
is  important  as  a  field  instrument, — for  it  may  be 
held  in  the  hand,  and  so  used  with  tolerable  results 
for  any  altitude,  from  0°  to  90°.  But  in  practice  I 
used  always  to  place  it  on  a  rough  stand,  with  which 
it  could  be  easily  brought  within  half  a  degree  of 
absolute  level,  and  then  remained  steady  thereat. 

This  instrument  was  in  almost  daily  employ; 
being  used  for  observations  of  the  time  both  by  the 
Sim  and  stars  when  near  the  prime  vertical ;  and 
for  the  latitude  by  meridian  observations  as  a  means 
of  getting  the  combined  index-error ;  also  to  dete> 
mine  the  angles  of  ascent  of  all  the  Pyramid  pas- 
sages, as  well  as  the  slope  of  the  Pyramid  sides. 
The  limita  of  error  of  an  ordinary  observation,  I 
used  to  regard  as  from  3'  to  4^ :  and  this  quantity 
wa.  partly  due  to  the  bad  or  broken  sUvering  Jf 
the  glasses,  which  prevented  good  definition  of  the 
reflected  object, — and  partly  to  a  slow  change  of  the 
index-correction  of  the  whole  instrument,  caused 
probably  by  a  change  in  the  tin  box  holding  the 
level,  and  altering  either  with  time  or  heat,  from 
1°  21^  to  l"*  8'  in  the  course  of  four  months. 
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Second^  A  ciiciilar  dinameter  presented  ezpieaalj 
£otr  these  observations  at  the  Great  Pyramid,  by 
Andrew  Coventry,  Esq.,  of  Moray  Place,  EdinburgL 
This  instnunent  was  constructed  in  the  summer 
of  1864  by  T.  CSooke  and  Sons  of  York ;  and  is  pro- 
bably unique  for  its  excellence  and  power  among  all 
omilar  instruments  for  measuring  mechanically  the 
tilt  of  any  given  surf  ace.    It  is  generally  constructed 
of  gonrmetal,  with  divisions  on  silver  ;  the  verniers 
being  in  form  of  a  complete  circle,  with  their  sur- 
fiuses  in  the  same  plane  as  that  of  the  divided  circle. 
The  divisions  are  to  every  10^,  and  the  vernier  read- 
ings to  10' ;  and  there  are  six,  or  three  pair  of  op- 
podte,  vemiera^  so  that  by  comparing  the  mean  of 
two  with  the  mean  of  six,  the  errors  of  diviedon,  as 
well  as  those  of  eccentricity  and  motion  of  the 
centre,  may  be  kept  in  check.    The  whole  circle  can 
likewise  be  shifted  on  a  stout  central  screw,  so  as  to 
bring  any  set  of  divisions  whatever  into  a  given 
direction.     There  is  a  powerful  longitudinal  level 
attached  to  the  vernier  circle,  also  a  small  cross 
level ;  and  the  frame  of  the  instrument  stands  on 
three  feet, — two  of  them  being  fixed  feet,  at  either 
end  of  the  frame,  and  in  plane  of  the  circle ;  and  the 
third  being  a  screw- foot,  opposite  the  middle  point 
of  the  other  two  feet,  and  intended  to  correct  in  level 
the  cross  position  of  the  instrument,  on  whatever 
uneven  foundation  it  might  at  any  time  be  erected. 
The  circle  is  eight  inches  in  diameter,  and  the 
two  longitudinal  feet  thirteen  inches  apart ;  but  in 
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use  on  the  worn  and  rough  stones  of  the  Pyramid 
passages,  it  was  mounted  first  on  a  very  stout  beam 
of  mahogany,  fifty  inches  long,  and  about  six  deep ; 
and  afterwards  on  a  compound  beam  of  deal  and 
mahogany  of  greater  depth,  and  129  inches  long,  as 
wiU  be  more  particularly  described  in  connexion 
with  the  observations  themselves.    (See  Plate  l) 

The  mahogany  packing-box  of  the  instrument 
had  been  fitted  with  a  large  thermometer ;  but  at 
some  time  on  the  journey,  the  screws  fastening  the 
straps  of  the  glass-tube  to  the  metal  scale,  loosened ; 
the  glass-tube  tumbled  off,  broke  and  scattered  the 
contained  mercury  about  the  box,  to  the  grievous 
injury  of  much  of  the  silver-divided  circle,  as  to 
visibility.  With  this  one  exception,  the  instrument 
answered  admirably,  and  worked  perfectly  up  to  the 
full  degree  of  accuracy  of  its  10''  readings,  or  rather 
much  closer  ;  and  the  misfortime  above  mentioned 
might  have  been  avoided,  had  there  been  a  wooden 
block  beneath  the  metal  scale,  to  receive  the  screws : 
for  a  metal  screw  in  a  metal  socket  shakes  loose 
very  easily.  This  was  witnessed  in  a  small  way 
when  the  late  Professor  Playfair,  as  mentioned  in 
Stevenson's  large  volume  on  the  Bell  Rock  Light- 
house, found  that  every  screw,  of  a  telescope  sent 
him  from  London  by  mail-coach,  had  shaken  out 
And  in  a  large  way,  in  the  recent  Government  ex- 
periments of  firing  at  iron-plate  targets ;  for  there, 
metal  nuts  and  metal  screws  positively  flew  off  from 
each  other,  all  around  any  place  where  a  ball  struck  ; 
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ivdule  in  another  experiment  where  long  metal  screws 
were  screwed  into  thick  vx>od  planks^  the  cannon- 
balls  did  every  sort  of  mischief  both  to  the  iron 
plates,  wooden  backing,  and  even  the  screws  them- 
aelvea,  bat  not  one  of  these  tamed  itself  on  its  axis 
or  got  loose. 

And  thirds  An  altitade^azimath  instrament  by 
Tcoo^ton. 

This  had  been  a  splendid  instrament  of  its-  order, 
and  was  presented  to  the  great  Playfedr,  by  stadents 
in  his  class  of  Nataral  Philosophy,  in  the  year  1806. 
It  is  of  the  general  figare  rendered  famoas  by 
Troaghton,  and  his  saccessor  Simms,  and  measures 
aa  follows : — 


i- 


16*8iiiblMi, 
14*0 
15-5 
1-8 
197 

26-0 


IMHioe  from  f ooi-teraw  to  f oot-teraw, 
Ditaetar  of  asimiith  circle, 
,y  vertical  circle, 

„  object-glaas, 

Focal  length  of  telescope, 
ICagnifying  power,  with  eye-piece  generally  em- 

ployed, 

Aaimuth  circle  divided  in  direction  of  hands  of  a 

watch  from  0  to  360. 
Vertical  circle  divided  in  quadrants. 
Both  circles  reading  off  by  pairs  of  opposite  micro- 

■oqpe-micrometers  to  single  seconds. 
Usual  tripod-stand,  solid,  and  high,    .        .        .     ■■     32*4 
Hei^t  from  surface  of  stand  to  centre  of  hori- )  ^^^ 

lontal  axis,  in  mean  position  of  foot-screws,    . ) 

Hence  the  optical  and  angle-reading  power  of  this 
instrament  were  immense,  wherever  they  coold  be 
broaght  to  bear  on  any  of  the  Pyramid  slopes ;  and 
were  not  unworthy  of  accurate  determinations  of 
latitude  as  well 
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SEXTANT  HORIZON  INSTKUMENT. 

February  9,  1865. — ^Fixed  a  bar  horizontally 
across  mouth  of  entrance  passage,  at  a  height  of 
23*7  inches  from  floor,  measured  perpendicularly  to 
incline, — for  a  signal  to  be  observed  from  below. 

Placed  sextant-horizon  on  a  stand  prepared  yes- 
terday, over  the  *  slide '  part  of  the  floor  under  port- 
cullis :  index-mirror  axis  23*7  inches  above  floor, 
perpendicular  to  incline,  and  at  a  place  1036  inches 
south  of  and  below  basement-beginning  ;  then,  sub- 
tracting 1°  20'  for  index-correction, — 

let  measure  of  vertical  angle  of  altitude  of  signal,  =  26°  24' 

2d  „  „  =  26  28 

3d  „  „  =  26  24 

Readjusted  instrument  to  a  vertical  height  of  26*2 
inches  above  floor. 

1st  measure, =  26  28 

2d         „  =  26  32 

3d         „  =  26  28 

Mean,     .  »  26°  21' 

February  11. — Sextant-horizon  again. 

In  place  of  former  signal,  put  up  a  board  14*8 
high,  but  with  a  perforated  observing  centre  2  3 '7 
inches  perpendicularly  above  floor. 

Placed  instrument  as   before,  at  lower  end  of 
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pawmge,  and  sabbactmg  for  indez-eoxiection  l"*  1 8^ 
we  have— • 


MVm  OOMrfMODi     •          ^          • 

« 

W^JT' 

O^MmA 

ft          ... 

« 

26   25 

TUid 

ft          ... 

.    •- 

26   25 

I^Mrtli 

ft          ... 

.    » 

26   28 

fifth 

ft          •       •       . 

« 

26   27 

flfactti 

ft          ... 

« 

26   27 
26»  26-5' 

Mmb  of  both  daiy%  lor  ai^  of  okratioii  of  entnnoe  patitge  m 
Mm  lioai  beloir*  andor  portoii]H%  «-  26°  27'. 

OmCUIiAB  CUNOHSTER. 

February  6. — ^This  instrument  was  mounted  on 
its  60-inch  mahogany  base,  and  taken  down  the 
west  side  of  the  entrance  passage  floor,  step  by  step 
of  its  own  length,  so  that  the  first  or  highest  foot  in 
the  second  observation  was  as  near  as  possible  on 
the  spot  occupied  by  the  second  and  lowest  foot  at 
the  fir&t  observation.  In  going  down,  or  indeed  up, 
the  west  side,  the  tsLce  of  the  instrument  was  neces- 
sarily looking  east,  and  vice  versd  when  measuring 
along  the  east  side  of  the  passage  floor.  Hence  a 
combination  of  all  the  observations  on  either  side  of 
the  passage  floor,  enabled  a  &ir  approach  to  the 
indez-coirection  to  be  obtained  ;  it  was  large,  viz., 
86'  22',  and  therefore  completely  masked — ^in  the 
progress  of  the  work— what  the  final  result  was 
likely  to  be.  Eacii  observation  is,  however,  now 
presented  with  the  finally  determined  index-cor- 
rection applied  to  it ;  that  is^  to  the  mean  of  the  two 
opposite  verniers  a  and  D,  which  were  always  read 
and   entered    in    the   observing -book   separately, 

VOL.  II.  K 
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though  they  aro  hardly  worthy  of  being  now  repro- 
duced. The  following  readings  of  all  six  yemiera 
at  the  parts  of  the  circle  which  came  into  play  for 
the  readings  west,  and  the  readings  east^  will  show 
the  limits  of  errors  of  divisions,  and  prove  them  to 
be  practically  insensible.  The  degree  readings  of 
all  the  verniers  except  a,  are  purposely  kept  out  of 
sight,  as  quite  unnecessary  in  such  a  question. 


Vemier  a. 

2r3'    0* 

Vemier  a. 

334**  S'    O' 

n         B> 

3  10 

»» 

3  20 

u         G, 

3  50 

Ot 

3  40 

>f        I>k 

4  10 

TH 

4  10 

ft         ^ 

3  60 

■> 

3  40 

..      r» 

2  50 

', 

2  50 

Mean  of  A  and  D,  « 

27* 

3' 35^ 

Meonof  Aand] 

^    -» 

334°  3^  35' 

Mean  of  all,         « 

27*= 

•3' 28^ 

Mean  of  all, 

m 

334*  3'  27' 

Ftlruary  6. — For  part  of  Passage  Floor  extending  from  426  to 
1035  Southward  and  below  the  basement-beginning  North. 


Di«tanc«of 

Ciicnlar  clinometer. 

centre  of 
clinometer 

ftt>m 
basement- 

Mean  angle 

of 

floor. 

Remarks. 

Angle  at 
Western  side  of 

Angle  at 
Eastern  side  of 

beginning. 

floor. 

floor. 

426 

26° 

29'    28^ 

26*^  30^ 

57^ 

26** 

30^ 

\r 

475 

26 

29    43 

26     31 

37 

26 

30 

40 

524 

26 

27       3 

26    26 

37 

26 

26 

50 

574 

26 

32     13 

26    33 

37 

26 

32 

55 

623 

26 

25     28 

26    33 

12 

26 

29 

20 

Bad  standing  for 
(  cross  level 

672 

26 

29      3 

26     31 

7 

26 

30 

5 

722 

26 

22    43 

26    23 

12 

26 

22 

58 

771 

26 

32      8 

26    24 

37 

26 

28 

22 

820 

26 

37     23 

26     22 

52 

26 

30 

8 

870 

26 

16    48 

26     19 

57 

26 

18 

22 

919 

26 

32     48 

26    37 

12 

26 

35 

0 

j  Next  stones  bdow 
(  this  much  broken- 

1035 

26 

20    48 

26     20 
Mean, 

47 

26 

20 

48 

f  Under  granite  port- 
t     cullis. 

26** 

27' 

58*' 
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Mnkurjf  7.—'¥m  the  14giM  pirt  of  the  ABoending  Funge,  or 
ftom  194  to-  67S|  Bouthward  ftom  baflemeni-b^ghiiiiiigi 
Ikte  6c»MBftioii  s  96'  42'',  —  aliOied  to  Wait,  and  +  to 
BmI  ftlMifffTatitiiia 


tan 

1 

floor. 

Remuki. 

Mritiordip 

BOQUiWMd  OT 

AMtoof  dip 

Sonthwud  of 

floor,  iMtilde. 

IM 

m 

S76 
4M 
47» 

C7t 

26»  17'   12* 

26    99    66 

26    27    69 
26    29    69 
86    22    18 
26    89      9 
26    26    99. 
26    27    49 
86    26    29 

26    97    99 

26°  26^   12^ 

26    92      2 

26    29    27 
26    26      2 

26    29    67 
26    28    62 

26    90    67 
26    99    22 
26    99    42 

26    26    17 

Maw,  - 

26**  21' 

26    99 

26    26 
26    27 
26    29 
26    30 
26    28 
26    80 
26    80 

26    81 

16' 

0 

40 
28 

8 
68 
46 
32 

2 

66 

(Vo  place  IbreroM 
\  foe*  bdow  tlila, 
I  ontheBMliide. 

26*'  28' 

16'' 

Mean  of  both  sets  by  oircalar  clinometer^  «  26^  28'  7' 


OPTICAL  MEASURE  WITH  PLAYFAIR  ALT- AZIMUTH 

INSTRUMENT. 

April  3. — The  Playfair  instrument  was  mounted 
over  the  beginning  of  the  basement-sheet,  north- 
wards, by  means  of  a  stand  specially  prepared  for 
the  place  by  measure ;  and  the  centre  of  its  vertical 
circle  was  placed  in  the  line  of  axis  of  passage  pro- 
duced up  northwards,  as  well  as  I  could  judge  by 
eyCy  and  referring  to  measures  on  either  sida 

The  signal  was  the  light  of  an  oil-lamp,  shining 
through  a  hole,  0*3   inch   in  diameter,  and  with 
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bevelled  edges,  in  a  board  fixed  over  the  slide  under 
granite  portcullis ;  and  found  by  measure,  to  be  25*9 
inches  distant  firom  floor,  and  25*9  firom  roof ;  or  on 
level  of  axis  of  passage  at  that  place. 

The  depression,  or  angle  of  dip  of  this  signal  firom 
the  Playfair  instrument, was  then  observed  as  follows: 


Time  of 
olNwnraticii. 

Face  of 

cirole 

tamed  to 

Microscope  A. 

MioroscopeB. 

Angle  with 
index'eiTor. 

Meanaa^ 

b.]iL           t 
616  P.M.  j 

Rd>levelled, , 
6*6p.ic    j 

East, 
West, 

West, 
East, 

East, 
West, 

63^27' 6r 
26  18  27 

26  18  22 
63  28    2 

63  27  68 
26  18  18 

63**  27' 66' 
26  18  46 

26  18  23 
63  28    4 

63  28    6 
26  18  26 

26^32^6' ) 
26  18  36) 

26  18  22  ) 
26  31  67  ) 

26  31  68) 
26  18  22  ) 

Mean,    b 

26^  26' 41' 
26  26  10 
26  26  10 

26*'26'20' 

This  determination  would  probably  be  preferable 
to  either  of  the  two  preceding,  on  account  of  the 
great  calibre  of  the  Playfair  circle,  had  it  not  the 
drawback  that  the  placing  of  the  instrument  in  the 
Une  of  the  passage  produced  outwards,  was  a  diffi- 
cult matter,  and  perhaps  not  very  accurately  accom- 
plished. Hence  I  am  incUned  to  give  equal  weight 
to  the  mean  determination  of  the  several  methods 
employed,  which  then  stand  as  follows : — 


Anolb  or  mp  or  Entrance  Passage  from  North  to  South. 

By  seztant-horizoii,         .... 
By  cironlar  clinometer,    .... 
And  by  Playfair  altitude-azimnth,  . 

Mean,  to  nearest  minute. 


=     26°  27'     0* 
-     26    28      7 
B     26    26    20 


26°  27'     0* 


FIRST  ASCENDING  PASSAGR 


SEXTANT-HORIZON  INSTRUMENT. 


Fehruary  16. — ^This  passage  begins  the  perfectly 
dark  parts  of  the  Pyramid  :  a  lamp-holder  was 
therefore  arranged,  so  that  a  dark  lamp  ntiight  illu- 
minate the  level-horizon  bubble  ;  the  signal  was 
likewise  an  artificial  light,  t.e.,  a  candle  shining 
tiirough  a  hole  in  a  board  ;  which  board  was  wedged 
in  to  upper  end  of  this  passage,  close  to  where  it 
enters  the  Grand  Gallery.  Both  hole  in  the  board 
at  upper,  and  index-mirror  of  sextant  on  a  stand  at 
lower  end  of  passage  just  above  the  granite  port- 
cullis, were  tested  by  measure  to  be  23*7  inches 
perpendicularly  from  inclined  floor ;  and  the  limits 
of  error  were  thought  to  be  +  02  inch.  Then  sub- 
tracting 1°  12'  for  index- correction,  the  following 
results  were  obtained,  for  angle  of  ascent  of  this 
passage  from  north  to  south  : — 


First  measure, 

Second 

Third 

Fourth 

Fifth 

Sixth 

Seventh 

Eighth 


26°  IC 


26 
26 
26 
26 
26 
26 
26 


5 

4 
5 

6 
5 

4 
4 


Meau, 


26°   ft' 
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March  2. — Repeated  the  measures^  with  index- 
correction  =  1**  11',  and  found  angle  =  26''  6'. 

April  7. — ^The  floor  of  this  first  ascending  passage 
was  too  much  broken  to  employ  the  circular  clino- 
meter upon  it  with  advantage.  But  upon  this  day, 
an  important  check  upon  the  above  measures  was 
obtained,  by  observing  the  depression  of  the  lower 
northern  end,  from  the  upper  or  southern  end,  of 
the  passage,  with  the  Playfair  altitude -azimuth 
instrument 

The  signal  below,  was  a  lamp  shining  through  a 
small  bevelled  hole  in  an  upright  board,  attached  to 
a  long  plank  foot,  which  butted  against  the  upper 
end  of  the  granite  portcullis;  while  the  Playfair 
instrument  was  mounted  on  its  own  strong  tripod- 
stand  on  the  level  floor  of  the  horizontal  passage 
leading  to  the  Queen's  chamber,  or  103  inches 
beyond  the  south  end  of  the  first  ascending  passage, 
measured  in  its  own  inclina 

On  carefully  testing  the  positions  of  both  instru- 
ment and  signal  when  the  angular  observations  were 
over, — the  signal  was  found  to  be  0*3  inch  too  high, 
and  the  instrument  0  4  too  low,  as  referred  to  the 
inclined  floor-line  of  the  passage  ;  and  as  the  dis- 
tance from  instrument  to  signal  was  1395  inches, 
there  is  a  correction  of  +  1'  43"  to  be  applied  to 
the  observed  dip ;  and  it  has  been  appUed  ac- 
cordingly in  the  last  column  of  the  foUowing 
table  : — 
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fftatcr 

dnii 

-— 

A. 

lltaNM00p6B. 

Ai^^wtttiiiidMC- 
woe. 

OOfTMlod  ■MOftX 

foddiMlcnon 

tnpotttloii  of 

InitninMiit  ind 

or  48" 
88    58 

68    48 
88    58 

68    48 
85    58 

0* 
8 

8 

4 

5 
5 

6r  4y    0* 

85    58    47 

68    48    48 
85    58    86 

68    48    86 
85    58    88 

86°  ir  80*  i 

85  58    84    ) 

86  11    85    ) 

85  58    80    ) 

86  11    40   ) 
85    58    14 

86»     r  40^ 
86      6    41 
86      6    40 

86°     6'  40^ 

Wlienofl^  aac^  of  fint  Mcending 

k,  by  nztent  horiaon. 
And  by  "Blajidt  alt-Mimntli, 


fUiig  from  NorUi  to  Soiitliy 
.     -     86°  5^80^ 
.     -     86    6  40 

And  mMik        -    86°  6^  0"" 


HORIZONTAL  PASSAGE  TO  QUEEN'S  CHAMBER 


On  March  3d  the  level  of  the  floor  of  thijs  pas- 
sage (for  the  part  extending  from  the  north  end 
towards  the  south,  but  only  to  the  edge  of  the  deep 
step,  or  1803  inches  in  length),  was  tested  with  the 
sextant-horizon  by  merjis  of  reciprocal  angles^  with 
the  result  of  finding  a  dip  southward  =  O"*  7'. 

On  March  10th,  the  level  was  again  tested,  and 
by  the  circular  clinometer  on  its  long  126-inch  foot ; 
but  as  the  floor  is  very  rough  and  uneven, — ^no  proper 
passage  flooring  at  all, — it  could  only  be  brought  to 
bear  between  the  distances  200  and  1300,  from  the 
north  end  of  the  Grand  Gallery :  the  results,  co> 
rected  for  index-error  =  24',  were  as  follows  : — 


Clinometer 
length. 

InBtmraent  againBt 
West  wail 

Instnunent  against 
Eaatwi^ 

Mean  angle  of 

Dip. 

Dip. 

Soathward  dip. 

1 
2 
3 
4 
5 
6 
7 

South,  0°    19' 
„       0     10 
..       0     13 
.,0       7 
..0      4 
..       0    29 

North,  0      4 

South,  0°     6' 
„       0    26 
„       0    16 
..0      6 
„       0      2 
North,  0      2 
South,  0    23 

(f    12' 
0     18 
0     14 
0       6 
0       3 
0     14 
0     10 

M 

ean  dip  southward, 

•                                    •                    ^^ 

0°    11 
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The  two  insianimeiitB  seem  ixAeakSj  eoa&nnaitary 
of  each  other;  bat  when  I  tested  afterwaids  the 
whole  length  of  the  passage,  by  looking  along  its 
ceifing  from  the  Queen's  chamber,  to  a  scale  set  up 
by  the  north  wall  of  the  Grand  Galleiy,  there  was 
a  dip  nordiwaids  indicated,  amounting  to  several 
inches,  and  equivalent  to  not  less  than  0"*  8^  It  is 
possible^  however,  that  part  of  this  apparent  quantify, 
18  owing  to  the  ceiling  bending  down  somewhat  in 
the  middle  of  its  length. 


GEAND    GALLERY    ANGLE. 

SEXTANT-HORIZON. 

March  3. — This  instrument  was  placed  on  a  stand 
previously  prepared  to  suit  the  spot,  and  to  stand 
partly  on  the  sloping  floor  of  top  of  first  ascending 
passage,  and  partly  on  flat  floor  leading  to  Queen's 
chamber;  the  instrument  was  then  nearly  in  the 
plane  of  the  doorway,  or  north  wall  of  the  Grand 
Gallery ;  and  its  position  as  to  height,  was  28*5 
inches  above  floor,  and  24*5  below  ceiling,  of  first 
ascending  passage,  or  two  inches  vertically  too  high. 

At  the  other  or  south  end  of  Grand  Gallery  the 
signal  was  a  candle  shining  through  a  1'1-inch  hole 
in  a  board;  first  naked  and  afterwards  through 
oiled  paper.  The  board  was  held  by  hand  in  plane 
of  south  wall,  or  in  south  doorway  of  Grand  Gal- 
lery ;  and  the  board  was  cut  to  such  a  length  that 
when  resting  on  the  floor  there,  the  hole  was  18 
inches  above  the  ground, — equivalent  to  25*0  inches 
above  the  line  of  the  Gallery  floor,  continued  up  to 
the  south  wall,  or  through  the  substance  of  the 
'  gi-eat  step;'  and  250  inches  below  roof  of  short 
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horizontal  passage  leading  to  antechamber :  it  was 
therefore  in  the  concluded  axis  of  that  passage. 

Above  the  first  hole,  by  3 '5  inches,  was  a  smaller 
one  of  0*6  inch  diameter,  similarly  illuminated. 
The  mean  of  the  two  holes  was  therefore  1*75  inch 
too  high ;  or  0*25  lower  than  it  should  have  been, 
to  be  similar  to  the  error  of  the  instrument  at  the 
other  end. 

The  observations  then  commenced  as  follows; 
but  were  only  rendered  fully  satisfactory  in  the 
taking,  when  I  had  rigged  up  a  cross  plank  and  rope 
holdmgs,  to  prevent  the  otherwise  inevitable  sliding 
away  of  myself  from  the  instrument,  by  reason  of 
the  steep  slope  of  the  passage. 


Top  of  level 
babble. 

Bottom  of  level 
bubble. 

Centre  of  level 

bubble, 
—riO'Stf"  index- 
correction. 

Low  LICJHT  SIGNAL — 

First  observation, 

Second        ,, 

Third 

And  single  observation, 

High  ught  bignal — 
First  observation, 
Second       „ 
Third          „ 
And  single  observation, 

Moan  angle  of  G 
North  to  Sou 

26°   56' 
27     52 
27     56 

27°   56' 
26     56 
26     66 

26°    14'   34^ 
26     13       4 
26     16       4 
26     17       4 

27°   68' 
27       5 
27       1 

2T     1' 
27     64 
27     57 

26°   18'   34* 
26     18     34 
26     18       4 
26     22       4 

Correctioi 
place  oi 

1    for  mean  ) 
f  signals,        ) 

+  0°    (y     30* 

rand  Gallery,  r 
th  by  sextant  1 

ising  from  )  ^ 
iorizon,    .  ]  ^ 

26°    17'   38* 
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The  indez-Gonection  above  given  was  determined 
by  two  smes  of  stax  observations  the  same  night, 
one  of  them  giving  — l""  11^  O'  and  the  other  — 1"* 
10'  62\ 

CmCULAR  CLISrOHETBK. 

March,  9. — ^To  prepare  the  instrument  for  this 
work,  I  made  it  a  new  and  longer  foot,  cuttrng  up 
its  former  mahogany  50-inch  foot  into  three  pieces^ 
and  fastening  them  to  the  lid  of  the  long  box  of  the 
reference-scale  in  such  a  manner,  by  means  of  power- 
ful screws,  that  a  joist^shapedsJd  was  fon^  of 
the  following  size, — 

Total  length  of  foot^  or  beam,  ^        •  .     «     129*  inchea. 

Length  between  two  longitudinal  bearing  points,     b     126* 

Breadth,  total, «         8*5 

Breadth  between  the  line  of  the  two  longitudinal 
bearing  points  and  the  middle  bearing  for  cross 
level, a        6*8 

Vertical  depth  of  beam  through  the  115*  inches 
of  its  middle  lengthy ■■        7*6 

To  the  above  were  further  fastened  four  angular 
lamp-holding  blockEf,  two  of  them  acting  when  beam 
was  used  face  west,  and  two  face  east ;  while  the 
whole  structure  waa  prevented  from  sHpping  when 
on  the  incline,  by  a  rope  fastened  to  a  wooden 
anchor,  and  placed  in  a  ramp-hole  above  it  This 
arrangement  was  found  to  work  well ;  the  level 
and  tangent  screws  were  easy  to  turn,  and  the 
verniers  to  read  oflf,     (See  Plate  i.,  or  Frontispiece.) 

The  observing  method  followed  was,  to  take  a 
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flerieB  of  iwdikigi  stappiiig  up  the  east  nunp,  by 
rtqiB  tibe  length  of  tbe  clinometer  foot^  :=  126 
inehei^  wbateva  Ihete  was  a  fSedr  lampHsmfiMse  for 
it  to  stand  on ;  and  then,  having  reached  the  top 
of  the  GalleEy,  the  clinometer  was  taken  into  the 
King^s  chamber,  tamed  ronnd  there»  and  next  made 
to  descend  the  western  ramp  of  the  Orand  GalleEj, 
also  bj  steps. 

When  the  ramp  pennitted,  these  steps  were  made 
ezaetty  eqnal  to  the  distance  between  the  bearings 
of  the  clinometer  foot,  as  before ;  but  occasionally 
large  deviations  were  oUigatoiy,  by  reason  of  severe 
fiactues  of  the  ramp. 

The  ramp-surfiu^  is  nowhere  smooth,  or  nicely 
trae;  bat  is  coimgated  in  a  manner, from  the  decay 
of  the  stones ;  and  has  therefore  inequalities  which 
produce  large  differences  in  the  angla  It  is  ex- 
pected, however,  that  the  mean  of  the  whole  ob- 
servations east,  will  give  the  mean  east  inclination, 
so  nearly,  that  compared  with  the  similar  mean 
inclination  west  (and  trusting  to  the  equality  of 
the  two  ramps  on  the  whole),  the  index-correction 
of  the  instrument  may  be  obtained, — and  also  the 
an^e  of  inclination  of  the  Orand  Gallery.  It  should, 
however,  be  remarked,  that  the  index-error  of  the 
instrument  is  not  the  same  as  when  last  used  in  the 
entrance  passage,  in  consequence  of  its  now  stand- 
ing on  a  new  foot 
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[sect.  II. 


GRAND  GALLERY  CLINOMETER  ANGLE. 
Stepping  up  E<ut  Bamp,  March  9. — 9  a.ic  to  Noon. 


Distance  of 
CAntie  of  cli- 
nometer ftom 
North  waU  of 
Grand  Galleiy, 
nearly 

Clinometer  readings. 

Mean  reading, 

—  23'  80" 
index-correc- 
tion. 

Remarks. 

Vernier  A. 

• 

Vernier  B. 

inchM. 
400 

630 
660 
790 
920 

1005 

1240 

1370 
1500 
1630 

1720 

26»  37'  60* 

26  38  20 
26  25  40 
26  56  10 
26  46     0 

26  26  40 

26  36  50 

26  39  20 
26  41  50 
26  51  20 

26  39  60 

39'    0* 

39  40 

26  60 
67    0 

47    0 

27  50 
38  20 

40  40 
43    0 
52  20 

41  0 

26*^14' 55* 

26  15  30 
26     2  45 
26  33    5 
26  23    0 

26     3  45 

26  14    6 

26  16  30 
26  18  55 
26  28  20 

26  16  55 

(Lowest  foot    of  clinometer 
•    above  sixth  ramp-hole  ftom 
(  North. 

Up  one  length. 

Up  one  length. 

( Cross  level  of  ramp  mneh  ont» 
(   vis.,  dipping  to  East 
( Up  about  80  only,  on  account 
\  of  a  great  break  in  ramp. 
i  Skipped  over  the  gteat  break 
of  ramp  by  ten  inches. 

/Advanced  only  00  inches,  or 
1   with  upper  foot  near  upper 
J   end  or  first  inclined  ramp- 
l  hole  below  great  step. 

Mean  of  East  ramp,             a 

26^17'  4* 

Stepping  down  West  Ramp,  March  9. — Noon  to  3  p.m. 


Distance  of 
centre  of  cli- 
nometer fh>m 
North  wall  of 
Grand  Gallery, 
nearly 

Clinometer  readings. 

Mean  reading, 

+  28'  80" 
index  correc- 
tion. 

Remarks. 

Vernier  A. 

Vernier  R 

inches. 

1730 

1600 

1470 
1370 

1170 
1040 
910 
780 
650 
520 
390 

334*  7' 40* 

334    6    0 

334    2  50 
334    7  30 

333  47  40 

334  0  10 
334    9    0 
334  20  40 
334  13  50 
334    3     0 
334     7     0 

8' 60* 

6  10 

4  10 
8  40 

48  50 

1  20 

10  20 

21  50 

15     0 

4  20 

8  10 

26° 16' 15* 

26  17  55 

26  20    0 
26  15  25 

26  35  15 
26  22  45 
26  13  50 
26     2  15 
26     9    6 
26  19  60 
26  15  65 

i  Upper  end  of  clinometer  half- 
J    way  between  South  end  of 
1   ramp,    and    first    inclined 
I.  rarop-hole. 

(  Down  one  step  or  length  of 
(  the  clinometer. 

(Not  down  a  f\ill  length  on 
(   account  of  a  broken  ramp. 

(Down   more  than  a   length 
(  post  the  broken  ramp. 

Mean  of  West  ramp,       .     s 

26**  17'  3* 

8Mrr.n.]    qbakd  oallbbt  aholb.      169 


PULYFAIE  ALT-AZIMUTH  INSTRUMENT. 

^|>nZ  7.— On  thk  o(M»»ion  there  had  been  prepa^ 
caxefdlly  befiaehand  a  lamp-cdgiial  appaiatus^  to  be 
used  either  above  or  below  instniment ;  and  consist- 
ing of  a  plank  40*  inches  long^  10*  broad,  and  0*7 
thick,  canying  two  solid  angular  shelves,  and  be- 
tween them  a  board  with  a  0*8-inch  hole,  worked 
to  an  edge  inside.  (See  Plate  l)  The  height  of  the 
centre  of  the  hole  above  what  the  plank  rested 
on,  was  6*2  inches ;  and  the  hole  was  weU  illumined 
hy  a  lamp  placed  in  turn  on  either  shel^ — when 
looked  to^  at  an  angle  of  26""  or  27""  to  the  horizon, 
and  from  the  opposite  side  to  the  illuminating  lamp 
for  the  time  being. 

For  measuring  angle  of  Grand  Gallery,— above 
apparatus  was  taken  to  upper  end  of  Gallery,  and 
pinned  to  the  ledge  of  a  chance  hole  in  the  floor, 
close  in  front  of  great  step  ;  front  lamp  being  then 
of  course  removed,  and  hole  in  board  illumined  by 
back  lamp  ;  hole  being  then  about  1755  inches  from 
north  wall  of  Grand  Gallery,  measured  along  the 
slope,  but  only  1652  inches  from  the  place  selected 
for  the  Playfair  instrument  Said  hole  being  further, 
6*2  inches  vertically  above  the  floor,  and  the  ramp 
21*0  inches  perpendicular,  or  23*4  vertically  high, — 
the  hole  may  be  assumed  as  17*2  inches  verticaUy 
below  upper  surface  of  ramp  in  its  paralieL 

The  Playfair  alt-azimuth  instrument  was  then  set. 
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up  on  the  level  .floor  leading  to  Queen's  chamber, 
but  at  only  103*  inches,  nearly,  within,  or  south  of, 
north  wall  of  Grand  Gallery ;  and  was  first  adjusted 
so  as  to  have,  it  was  believed,  its  centre  of  horizon- 
tal axis,  6'2  inches  vertical,  above  the  trace  which 
is  visible  there  on  either  side  of  the  ancient  flooi^ 
line  produced,  or  base  of  ramp&  But  being  dis- 
satisfied with  the  difficulty  of  accurately  performing 
the  above  adjustment, — ^I  proceeded,  after  the  angular 
observations  were  over,  to  test  the  position  of  the 
instrument  with  reference  to  the  ramps  in  another 
manner.  This  was,  to  take  the  vertical  depression 
of  either  pivot  of  horizontal  axis,  by  measuring 
along  a  plumb-]ine,  hanging  from  a  straight-edge 
resting  on  the  ramps  on  either  side  of  the  instru^ 
ment,  and  so  placed  that  the  plumb-bob  touched  the 
end  of  the  pivot.  There  was  some  trouble  in  getting 
the  Arabs  to  hold  the  straight-edge  steady  on  the 
steep  slope,  and  the  foUowing  various  readings  were 
obtained : — 

Vertical  depression  of  East  pivot,    «  17 '5,      of  West  pivot,    «>  17*3 

»                     ,.                 17*6,                „                   17-5 
>t  tt  17-5, „ 17;6 

Mean  of  all,      .        .        =     17*6 

Hence  instrument  was  after  all  too  low  by  0*4 
inch,  and  its  angle  for  the  upper  signal  requires  a 
correction  =  —  0'  50". 

The  angular  observations  began  at  4  p.m.,  after 
careful  levelling. 
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FtiLTFAIB  Al^-ASWITH  IWRBUlflHt  »  QSAUD  QaXXJBBT. 


AUtodA,  . 


MleroieopeA. 


86  11  80 

63  84  8 
86  12  4 

63  84  84 
26  11  40 


W3B^   8* 
26  12  84 

68  86  6 
26  12  46 

68  85  11 
26  12  16 


Angto  Willi 


26*»26'20' 
26  12  2 

26  25  28 
26  12  25 

26  25  12 
26  11  58 


OOlTMStedfOf 

adn-€Rorai 
ptMlticmof 


26'17'51 


! 

I   26  18 
I   26  17 


45 


IImii  m^  of  devstioii  from  Korth  to ) 
Sottlh  of  floor  of  Gnnd  OoUny*     •     ) 


26^17' W*' 


Hence  the  thiee  different  methods  of  observation 
finr  the  angle  of  Grand  Galleiy  give — 


Sextant-borLBon, 
(Sroulftr  dinometer, 
Flajfair  alt-asimuth, 


-  26^  17'  88* 

-  26    17      4 

-  26    17    53 


and  giving  them  the  respective  weights  of  1,  6,  and 
10,  according  to  the  calibre  of  the  instrument^  and 
care  taken  in  the  observation^ — ^the  final  mean  is 

26*  ir  sr. 


VOL.  U, 


KING'S   CHAMBER  LEVELS. 

March  10, — ^The  circular  clinometer  on  its  126- 
inch  foot,  was  employed  to  test  on  this  day  the  levels 
of  the  short  passage  leading  from  Grand  Gallery  to 
Eing^s  chamber ;  and  also  the  level  of  the  floor  of 
the  latter  room  in  two  directiona  B  ut  the  stones 
composing  these  floors  are  so  much  risen  in  some 
places  and  sunk  in  others^  that  no  accuracy  of 
observation  could  be  secured :  and  the  full  limit  of 
the  results  seemed  to  be — ^that  the  north  and  south 
level  both  of  said  passage  floor,  and  of  King's  cham- 
ber, and  the  east  and  west  level  of  the  latter, — are 
nowhere  so  much  as  half  a  degree  in  error. 

The  walls  of  the  King's  chamber  were  then  tried, 
by  rearing  up  the  clinometer-foot  vertically  against 
them,  and  reversing  it  at  each  place  ;  and  their,  the 
wails',  surfaces  were  found  much  more  smooth  and 
appropriate  to  measure. 

Similar  observations  were  again  made  on  the 
walls  on  March  29,  the  index-error  of  the  clinometer 
having  been  in  the  meanwhile  changed  nearly  five 
whole  degrees  ;  and  three  sets  of  complete  observa- 
tions were  taken  against  every  walL 
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The  final  lesnlts  for  the  mean  soi&ce  of  each 
wall,  between  the  heights  of  1  and  127  inches  above 
the  general  floor,  are  as  follows  : — 


&  wallfkttisiiiwaRli  «!  top,  or  to  W., 
W.  wall,  koiii  OQtwaidi  ftfc  top,  or  to  W., 
K.  wan,  laMM  inwftidi  sfctop^ortoSw, 
8.  waO,  laaaaoulwardsftfctop^oi^toS., 

Muohia 

lUieh». 

MetB. 

KKcr 

4  0 
8  0 
2  0 

9^50' 
0  45 
11  44 
2  81 

9'55'' 
2  22 
9  52 
2  16 

Moao  of  Eaal  and  Weot  waUs,  at  top  to  Wort, 
Moan  of  North  and  Soath  waUa,  at  top  to  Sooth, 

6'  8* 
6    4 

Hence  the  jfucm-vertical  axis  of  the  whole  room 
is  tilted  at  the  top,  towards  the  south-west;  and 
the  different  observed  amount  of  tiltings  of  east 
versus  west^  and  north  verstis  south  walls,  indicate 
that  every  wall  inclines  towards  its  opposite  wall  at 
the  top  ;  the  east  and  west  walls  by  the  amount  of 
8'  46'  each  ;  and  north  and  south  walls  by  the 
amount  of  3^  48'  eacL 
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VENTILATING  CHANNELS. 

These  ventilating  channels,  or  long  and  very 
smaU-bore  passages,  being  found  hopelessly  stopped 
up  somewhere  in  their  length, — ^I  made  no  other 
trial  of  their  angles,  than  merely  to  put,  or  have 
put,  a  little  pocket-clinometer  on  the  floor  of  them, 
just  within  their  upper  mouths,  on  the  outside  of 
the  Pyramid, — and  take  the  angle  there  within  a 
degree.  This  being  close  enough  to  indicate, 
whether  the  angles  were  the  same  as  those  of  the 
larger  inclined  passages,  viz.,  26*^  to  27^ ;  or 
whether  they  were  nearer  to  what  I  had  concluded 
from  theory  in  my  published  book  in  1864;  viz., 
the  north  one  =  33*  42',  and  the  south  one  =  45*. 

The  result  of  my  measure  in  this  rude  mamier,  in 
January  1865,  on  the  northern  air-channel,  at  its 
outlet  high  up  the  Pyramid  side,  was,  32*  45'. 

And  the  result  of  a  similar  measure  on  the 
southern  air^hannel,  kindly  performed  at  my  re- 
quest by  an  enterprising  traveller,  Mr.  Smyth,  from 
Lincolnshire,  who  visited  the  Pyramid  in  February 
1865, — ^was,  46*. 
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EXTESIOB  FACBS  OF  GBEAT  FTBAMID. 

April  7,  8. — ^Measoied  with  Beztant-hoiizon,  the 
ugleB  of  ascent  of  Great  and  Second  Fyramids ; 
those  of  the  former  only,  entered  here ;  going  con- 
aecmtiyety  to  the  top  of  the  heap  of  rubfaiah  lying 
against  the  middle  of  each  side ;  and,  after  choosing 
some  stone  only  slightly  weathered,  placing  both 
eye  and  instroment  in  line  of  that  and  upper  part 
of  Pyramid  foreshortened. 

Tested  each  day  the  index-correction  of  instra- 
ment  by  reciprocal  aixgles,  observed  in  succession 
from  two  fixed  stands,  about  5000  inches  asunder ; 
and  found  it  l""  12^  on  the  7th;  and  l""  8^  on  the  8th. 
Correcting  the  observations  accordingly,  we  have  for 
angle  of  ascent  of  each  face  of  the  Great  Pyramid 
from  the  horizon : — 


EMtfaoe,. 
North  fice, 
Wflttiaoe, 
Soathiaoe, 

April  7. 

Aprils. 

Second 
obMnration. 

Mmil 

6V  46' 
61     39 
61     42 
61     66 

61*  44' 

•  •  • 

61  "69 

61*  49^ 

•• 

••• 

61    49 

61*  46' 
61     39 
61    42 
61     64 

MeAD  of  all,  giving  weight  to  eaoh  ohierratioii, 

61*  48' 
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These  measures  have  no  pretence  to  being  closer 
than  a  handful  of  minutegf,  on  account  of  the  large 
weathering  of  the  sides  of  the  Pyramid,  and  the 
rudeness  of  the  present  denuded  courses :  but  they 
will  suffice  to  show  that  the  3"",  4^^  and  more  of 
some  travellers  have  no  necessary  place,  touching 
the  original  unweathered  Pyramid. 


CASING-STONE  FKAGMENTS. 

Afteb  various  preliminary  trials,  I  had  an  ap- 
paratus made  in  March  1866,  to  measure  the  angles 
of  the  fragments  of  casing-stones  brought  home 
from  the  Great  Pyramid  in  1865.  This  apparatus 
w«  in  a>e  fo^Tnouble-prooged  w„X  oo.- 
pass,  25  inches  long,  1*8  broad,  and  1*1  in  the  col- 
lective thickness  of  its  two  moveable  limbs.  These 
were  made  in  hard  mahogany,  and  worked  on  a 
brass  screw-bolt  in  the  centre  of  their  lengths ;  one 
limb,  only  18  inches  long,  passing  inside  the  other, 
which  was  therefore  a  double  frame  so  far,  but  solid 
at  either  end.  This  machine  having  been  opened, 
made  to  touch  two  sides  of  a  casing-stone  at  their 
own  angle,  and  clamped  firm, — was  then  conveyed 
to  a  gun-metal  circle  11*9  inches  in  diameter,  and 
divided  to  every  20'  by  Adie  and  Son,— to  ascertain 
the  angle.  The  screw-head  of  the  compass-arms, 
entering  a  hole  in  centre  of  circle,  gave  a  nearly 
concentric  position ;  and  the  angle  was  then  read 
off  through  small  holes,  in  the  central  axis  of  each 
compass-arm  at  a  radius  of  5*7  inches.  To  correct 
residual  error  of  eccentricity,  the  angle  was  read 
off  on  both  ends  of  both  aims,  or  on  opposite  sides 
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of  the  circle's  centre ;  and  to  correct  index-error  of 
the  instrument,  the  angle  of  the  stone  was  taken 
twice, — once  on  the  right,  and  once  on  the  left,  of 
the  principal  bar  of  the  compass.  Hence  each  read- 
ing now  given,  is  the  result  of  four  independent 
readings  and  two  measures  of  the  angle ;  and  is 
free,  I  trust,  from  all  sensible  instrumental  defects. 

Indeed,  the  apparatus  proved  itself  superior  in 
accuracy  to  the  fragments  which  it  had  to  measure ; 
where,  the  almost  constantly  prevailing  fault  was 
found, — that  the  surface  of  the  stone  which  had 
formed  part  of  Ae  horizontal  course  of  masonry, — 
was  more  or  leas  hollowed  towards  the  central 
region :  partly,  from  a  purposed  intention  of  the 
builders  to  cause  the  stones  to  rest  on  their  edges 
only,  not  on  their  centres,  which  would  make  them 
unsteady  ;  and  partly,  ffom  the  thia  pointing  of 
lime  in  the  outer  part  of  the  joints,  ha\'iDg  tended 
to  preserve  the  stone  from  decay  along  its  angular 
edge,  and  to  keep  it  high  there ;  causing  the 
measured  angle,  when  straight-edges  are  applied  to 
the  whole  surface  indiscriminately,  to  give  a  too 
acute  angle,  by  a  quantity  of  a  degree  more  or  less. 
The  original  outer,  or  bevelled  surfaces  of  the  stones 
were  nearly  free  from  this  defect ;  though  three 
fragments  from  the  northern  rubbish-heap  of  the 
Pyramid  had  it  rather  severely,  and  indeed  so  evi- 
dently to  the  eye  from  their  large  decay,  that  they 
ought  perhaps  to  have  been  thrown  away  at  the 
place.     But  as  they  have   been   brought  ■ 


n.] 
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conntayy  I  giye  tbdr  angles  with  those  of  every 
odm  fiagmfint  farooght  home^  though  not  allowing 
them  to  mix  in  the  mean. 

Of  «in«<=^^f"  fragmentSp  seven  came  from,  the 
novth  aide  of  the  Great  Vyaamd^  five  from  the  east^ 
two  from  the  soath,  and  five  from  the  west 

And  again,  of  the  same  nineteen, — ^fifteen  were 
examples  of  the  obtuse  angle  along  the  tipper  edge 
of  every  original  casing-stone;  and  four  of  the 
acute  angle  at  the  lower  edge.  The  angles  observed 
in  them  run  thus : —  . 


Obubvxp  AvaxaB  of  OAsmo-eiom  ibacoixniib. 


Omft 

TfuatOn 

KoaAir 

XiMigfeh  of  woiktd  mxflMM 

A        M 

Ite&fcriMh 

InlMMrliaBtal 

^ibr 

oonntb 

IntlM 

ABflii         1 

•MBdtl 

iwvnosu 

outer 

bevelled 

GenenL 

Tnut- 
worthy. 

■lope. 

Inehet. 

Inches. 

Inohei. 

North, 

1 

8- 

1- 

1- 

(127^ 

ISO 

* 

n 

2 

^» 

1- 

3- 

128 

6 

»* 

6 

^» 

0-5 

w 

(126 

50) 

.128* 

6' 

ft 

6 

%  • 

0*5 

3- 

128 

6 

»» 

7 

s* 

0-6 

(?) 

(127 

16) 

* 

EM^ 

1 

1-6 

0-3 

1-3 

128 

12 

* 

If 

2 

1  • 

1- 

2- 

128 

10 

ft 

8 

n* 

0-3 

4- 

128 

6 

*128 

6 

99 

4 

1  • 

06 

8- 

128 

6 

99 

6 

0-5 

0-3 

1- 

127 

60 

^ 

South, 

1 

■  • 

••  • 

8- 

127 

40 

|l27 

54 

99 

2 

A* 

02 

2- 

128 

9 

V^l 

Wert, 

1 

o« 

0-4 

8- 

128 

4 

' 

99 

2 

1  • 

0-7 

3- 

128 

2 

>128 

2 

99 

6 

0-4 

0-2 

2- 

128 

0 

) 

North, 

3 

^• 

••• 

2-6 

61 

55 

.    51 

56 

99 

4 

8- 

1- 

8- 

61 

66 

w 

Wert, 

8 

8- 

1-5 

8- 

51 

26 

51 

42 

t9 

4 

4* 

4- 

6- 

51 

68 

•r* 

^■^v 

170  CASINGhSTONE  FRAGMENTS.  [SECT.  U. 

Whence  the  mean  of  all  the  obtuse  angles  is 
128''  2\  yielding  trigonometrically  SI*'  58^  as  their 
inference  for  the  acute  angle,  or  angle  of  slope  of 
the  sides  of  the  Pyramid  with  the  horizon ;  and  the 
mean  of  the  same  acute  angle,  actually  observed, 
is  sr  49". 


CORNEE  ANGLES  OF  GKEAT  PYRAMID. 

ANGLES  OF  ALTITUDE  OF  CORNER-LINES  OF  GREAT 

PYRAMID. 

April  25,  26,  1865. — ^These  were  measured  with 
the  PlayfiEdr  altitude-azimuth,  from  the  comer 
socket-holes  of  the  casing,  cut  in  the  rock.  The 
instrument  therefore  was  powerful,  the  station 
marks  below  accurate,  and  if  only  there  could  have 
been  obtained  at  the  top  of  the  Pyramid,  a  true 
memorial  of  its  ancient  surface,  the  observations 
would  have  been  in  the  very  highest  degree  im- 
portant But  there  is  no  such  memorial  there ; 
and  we  must  either  supply  on  the  present  400-inch- 
sidcd  upper  platform,  a  pole  about  360  inches  high 
to  represent  the  masomy  and  summit  casing-stones 
now  removed ;  or,  push  out  horizontally  a  signal 
from  100  to  150  inches  to  represent  the  side  casing, 
now  also  removed. 

Of  the  two  methods,  the  latter  was  adopted — as 
containing  the  least  amount  of  deduction  from 
theory  :  and  Mr.  Inglis  kindly  undertook  each  day 
to  ascend  the  Pyramid ;  and  hold  out  as  required,  an 
observing-signal  at  a  distance  of,  first  100  inches, 
and  then  150  inches,  from  each  comer  of  the  summit- 
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platf onn  in  succession,  and  in  the  direction  of  a 
diagonal  of  the  PyramiA 

In  the  meanwhile  I  marked  off  the  Pyramid  dia- 
gonal lines  on  the  socket-floors  below ;  and  measur- 
ing from  the  outer  comer  of  the  socket,  along  that 
line  a  distance  of  58*1  inches,  marked  that  as  the 
spot  for  erecting  the  Playfair  instrument  over,  be- 
cause then  its  centre  was  seen  at  an  angle  of  alti- 
tude of  42''  (the  approximate  vertical  comer  angle  of 
the  Pyramid),  from  said  outer  comer  of  socket  floor. 
Hence,  although  the  instrument  stood  near  the 
middle  of  each  floor,  and  high  above  it, — ^the  angles 
may  be  considered  as  having  been  measured  from 
the  outer  comer  of  the  floor  itself. 

OBBBBVATIOyS  AT  NOBTH-KABT  SOCKET,  OF  THE  100-IXCH  DIA- 
GONAL SIGNAL  AT  North-east  corneb  of  summit-flat- 
fOBM  OF  Great  Pyramid. 


Time. 


April  25, 
4  P.M. 


Quantity  observed. 


Alt,     . 
ZexL  dkt, 
Alt,     . 
Zen.  dist., 


Mean  of  opposite 
microscopes. 


4V  45'  6^ 

48      2  12 

41     44  22 

48      2  19 


Mean  altitude  fkWl 
from  indez-exTOr. 


41''  61'  24^ 
41     51       2 


Mean  of  both  sets  for  a  diagonal  i 
distance  at  top  of  100  inches,   ) 


4V  51'  ir 


N.B. — ^A  strong  north-east  wind  blowing  at 
summit  of  Pjrramid,  making  the  signal-sta£f  difficult 
to  hold  steadily ;  wherefore  bisection  with  telescope- 
wire  was  foimd  often  varying. 


on.  n.]  OOBHSB  ANOLU  of  QBXAT  FTBAMm.     ITS 

OmoKWjanm  as  Souis-baik  aooneTi  of  ucxai,  at  Soutb- 
lACT  oorniB  or  ffomnst-VLAxmaoi,  ard  usiAirai  nr 
niAQovAL  ov  Ptbamid  ov  100  oromEB  wimL 


- 

*-,*^ 

-SUiSST' 

IfM&tllltMteftMd 

friMB  IndiK  Mvor. 

^i* 

ZtB.  difiAkf    • 
Altbf 
Z«.dkt»    . 

Altbf 

47*  es'  16^ 

41    48      6 
47    68    20 
41    47    61 

Ul*"  64^  60^ 
41    64    46 

MMaforSoiK 

lii-«Ml  ooriMr  and  ■ockely        ■> 

41*  04'  00*^ 

The  100-inch  distance  above  is  called  virtual,  be- 
cause it  was  actually  130  inches,  but  then  the  instra- 
ment  bebw  was  pushed  80  inches  outwazds  £rom  its 
intended  place  of  68*1  inches  inwards^  on  account  of 

the  small  sue  of  the  floor  of  the  south-east  socket 

• 

TATI0K8  AT  THI NOBTH-WIST  BOCKBT,  OV  TWO  CaONAISy  OKI 
▲T  100,  AND  THB  OTHXB  AT  150  INCHS8  IN  THB  HOBIZON- 
TAL  DIAGONAL  FROM  N.-W.  CO&NXB  OF  SUlOIIT-PLATfOBlL 


TiBMl 

BlgnaL 

Qaantltv 
ODMrred. 

Mean  of 

opposite 

mlooecopee. 

Mean  elttiQde  freed 
from  index-error. 

April  26, 

4  P.M. 

160 
100 
160 
100 

Zen.  diet, 
Zen.  dial. 
Altitude, 
Altitude, 

47^  49^   26^ 
48      3    66 
41     66     16 
41     41     16 

(  )  160  -  42'  2^66^ 
)   WOO  -  41  48  40 

Single 

reading  of 

one  nuo* 

roeoope. 

160 
100 
160 
100 

Zen.  diet, 
Zen.  diet, 
Altitude, 
Altitude, 

47^  60'  30^ 
48      4     10 
41     66    30 
41    41    40 

I  )160  -  42*»  2' 30* 
)  1 100  -  41  43  46 

Mean  for  160  iignal,                     » 
Mean  for  100  signal,               .     » 

420  2f4r 
41  48  42 
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ObSXBYATIONS  at  SoUTH-WBST  SoOKST,  ok  two  SlOKALBy  OKI 
▲T  100,  AKD  THB  OTHSB  AT  150  IKGHBS  IK  THB  HOBIZOK- 
TAL  DIAQOKAL  FROM  THE  NOSTH-WSST  COBKXB  OI  SUMXIT- 
PLATFOBM. 


Time. 

SigniO. 

QuAnUtir 
obMrved. 

Masnofoppodte 
micioicopM. 

MeanaltitiidefrMd 
fh>iii  indoz-^Rw. 

April  26, 
5  P.M. 

150 
100 
150 
100 

Alt, 
Alt, 

Zen.  dist, 
Zen.  dist.. 

41°  53'     6^ 
41     89    46 

47  52    28 

48  6      0 

150-42^*  VlO' 
100-41  46  53 

Single  mi- 
croscope. 

150 
100 
150 
100 

Alt,        . 
Alt, 

Zen.  dist, 
Zen.  dist. 

41     54      0 
41     40    20 

47  52     10 

48  6    10 

150-42"*0  55 
100-=41  47    5 

Ck>nclnded  mean  at  South-west  socket — 

For  150  signal,   ...."> 
And  for  100  signal,    .         .         .         .     » 

4r     (/   31' 
41     46    57 

Hence,  supplying  plax^es  of  the  150-inch  signals  to 
north-east  and  south-east  sockets,  from  what  was 
observed  at  the  nortii-west  and  south-west  sockets, 
we  have — 


As  seen  fh>m  Socket 

Angular  altitude  at  top  of  Pyramid— 

Of  100-inch  comer  signaL 

Of  150-inch  corner  lignal 

North-east, 

4r  51'    13^ 

42**     5'      3' 

South-east, . 

41     54     50 

42       8     40 

North-west, 

41     48     42 

42       2    47 

1 
South-west, 

41     46     57 

42       0     31 
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Bat  the  floon  of  l2ie  sooketB  are  not  on  the  same 
level ;  nor  appaiently  intended  to  be  so,  by  their 
bmlden^ — from  l2ie  different  depths  to  whidi  they 
am  cot  into  the  rock.  It  will  be  proper  therefore 
to  reduce  tiie  above  angles  of  altitade,  to  what  they 
would  bave  marked,  had  they  all  been  observed 
fiom  a  wiifarm  levd  pavement  extending  roond 
tbe  whole  Pyramid ;  and  a  portion  of  saeh  a  grand 
pavement  is  tp  be  seen  near  the  north-west  socket^ 
about  ten  inches  or  more  above  that  sockets  bottom. 

Hencci  reducing  Mr.  Inglis's  levels  of  the  socket- 
floQEB  to  above  pavement  (see  page  187), — ^we  find 
each  of  them  to  have  been  too  low  by  the  quantities 
stated  in  the  second  column  of  the  following  table. 
Wherefore^  if  the  third  column  gives  the  160-inch 
flgnal  as  observed  from  the  actual  socket-flbors, 
l3tL%  fourth  gives  it  as  it  would  have  been  observed 
from  the  uniform  pavement  And  the  fflh,  gives 
the  angles  from  the  same  pavement,  due  to  a  de- 
creased distance  from  150  to  143  inches  for  the 
signal,  in  the  direction  of  a  horizontal  diagonal  from 
the  comer  of  present  summit-platform ;  (143  inches 
being  equivalent,  in  the  diagonal,  to  a  side,  hori- 
zontal thickness  of  casing  and  backing  stones  of 
101'  inches.) 
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Boeket  floor. 

Below 

paTemant 

•orlko*. 

150-liicli  aignal 

ftomaoekat 

floor. 

Samaaignal 

raduoad  to  jpava- 

mant  aumea. 

A  14S-fafth  aignaJ 

ttook  pava* 

mant  aorlkoa. 

NorUi-eMt, 
South-eaft, 
Nortii-weft» 
8oatl&-weft» 

inohaa. 
6- 

19- 

10- 

0- 

42**  5' 
42    9 
42    3 
42     1 

42»  a' 

42    8 
42    0 
42    1 

42*^      V 
42       1 
41     58 
41     69 

Mean,     « 

41*»  59^  45^ 

HOBIZONTAL  ANGLES  AT  THE  COBNEBS  OF  THE  BASE. 

These  angles  cannot  be  directly  observed  at  pre- 
senty  because  the  rabbish-heap  in  the  middle  of 
every  aide  interferes  with  any  one  aocket  smng 
any  other.  But  by  comparing  two  sides  successivdy 
with  the  Pole-star,  as  will  be  described  in  the  next 
department  of  angular  measures, — ^it  was  concluded, 
that  the  horizontal  angle  at  the  outer  comer  of  the 
north-east  socket,  subtended  between  the  outer 
comers  of  the  south-east  and  north-west  sockets,  is 
90^  0'  44'. 

This  observation,  however,  was  made  under  such 
remarkably  disadvantageous  conditions,  and  on  the 
last  observing  evening  we  had, — that  it  eminently 
requires  repetition  under  more  favourable  circum- 
stances. 


SECTION  III.— ANGULAR  MEASURES, 

ASTRONOMICAL. 


TIME  OBSERVATIONS. 

All  these  observations  were,  with  one  or  two 
exceptions^  taken  with  the  sextant -horizon  ;  on 
account  of  the  portability  and  expedition  of  that 
instrument  :  but  its  accuracy  was  usually  consi- 
dered somewhere,  not  nearer  than  2'  or  3' ;  though 
by  care  it  might  be  brought  within  1'.  Latitude 
observations  by  various  stars  were  occasionally 
taken  as  a  check  on  the  index-error ;  and  though 
the  time  was  usually  obtiiined  from  the  sun,  it  was 
also  sometimes  found  from  star  observations ;  which 
last  occasions  may  be  distinguished  in  the  following 
table,  by  the  hours  against  which  the  quantity  for 
the  day  is  entered. 

The  chronometer  alluded  to  was  my  pocket-watch, 
(•ompensatcd  for  temperature,  and  going,  as  will  be 
observed  from  the  column  of  error  on  mean  solar 
time,  ver)^  fairly,  -  considering  the  amount  of  motion 
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it  was  subjected  to.  The  first  column  of  errors  on 
apparent  solar  time,  was  computed  for  the  sake  of 
haying  that  sort  of  time  certain  for  the  meteorolo- 
gical observations;  and  the  last,  or  the  errors  on 
sidereal  time,  for  the  sake  of  the  astronomical  obser- 
vations with  the  Playfair  alt-azimuth  instrument; 
which,  however,  being  only  employed  on  the  Pole- 
star,  never  required  the  time  to  be  known  with  any 
very  great  degree  of  exactness. 

In  the  first  fortnight  following  January  24th, 
there  was  only  one  day  on  which  weather  prevented 
me  from  obtaining  a  time-observation  of  the  sun ; 
and  the  climate  was  so  fine,  that  the  series  could 
have  been  kept  up,  probably  for  the  whole  four 
months,  almost  daily ;  but  my  time  was  too  much 
limited  by  other  work,  to  allow  of  doing  more  than 
what  is  given  below  : — 
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TiMB  Obskbyations  at  East  Tombs  in  1865. 


Chronometer'i  eorrsetion  on 

time. 

D.7. 

Hoar. 

Apparent  Solmr. 

HeanBoUr. 

BIdereaL 

JantuuT 

b. 

m. 

s. 

m. 

1. 

h.    m.     a. 

20 

8  A.M. 

-     7 

48 

+ 

8 

35 

22 

8    .. 

-     8 

27 

, 

•  • 

7  P.M. 

• 

• 

— 

3"'48    86 

23 

7    .. 

• 

• 

— 

8    44    23 

24 

8  A.1C 

-     9* 

17 

+ 

"'i' 

10 

— 

3    42    36 

25 

8    .. 

-     9 

27 

+ 

8 

14 

— 

3    88    34 

26 

8    .. 

-     9 

28 

+ 

3 

24 

-> 

8    84    80 

27 

8    .. 

-    9 

52 

+ 

8 

16 

— 

3    80    89 

28 

8    .. 

-  10 

1 

+ 

8 

15 

— 

8    26    46 

29 

8    .. 

-  10 

28 

+ 

8 

8 

~ 

3    22    50 

80 

8    .. 

-  10 

29 

+ 

8 

11 

— 

8    18    59 

81 

8    .. 

-  10 

42 

+ 

8 

8 

— 

3    15    10 

Pebnuuy 

1 

7    .. 

-  10 

49 

+ 

8 

4 

— 

8    11    11 

2 

7    .. 

-  10 

57 

+ 

3 

3 

~ 

8     7    15 

4 

7    .. 

-  11 

22 

+ 

2 

52 

— 

2    59    85 

5 

7    .. 

-  11 

37 

+ 

2 

42 

— 

2    55    58 

6 

7    .. 

-  11 

89 

+ 

2 

44 

~ 

2    51    49 

8 

7    .. 

-  11 

86 

+ 

2 

53 

— 

2    48    86 

11 

7    .. 

-  12 

5 

+ 

2 

26 

— 

2    82    26 

14 

7    .. 

-  11 

53 

+ 

2 

33 

— 

2    20    24 

17 

7    .. 

-  11 

55 

+ 

2 

20 

— 

2      8    50 

19 

8    .. 

-  11 

49 

+ 

2 

16 

— 

2      0    56 

21 

7    .. 

-   11 

49 

+ 

2 

4 

— 

1    53    19 

28 

7    .. 

-   10 

29 

+ 

2 

19 

— 

1    25    29 

March 

1 

7    .. 

-  10 

31 

+ 

2 

5 

— 

1    21    57 

3 

10   P.M. 

• 

• 

— 

1    11    20 

7 

7  A.M. 

-    "8 

44 

+ 

"2 

32 

— 

0    57    45 

11 

10  P.M. 

■ 

, 

— 

0    39    52 

13 

7  A.M. 

_  "'i' 

51 

+ 

"i 

50 

— 

0    34    43 

t  • 

9.47  P.M. 

• 

1 

• 

— 

0    32    20 

18 

8.41    .. 

• 

•  a  •  * 

I 

— 

0    12    48 

20 

7  A.M. 

-  "'6 

fie 

+ 

1 

44 

- 

0      7    17 

April 

1 

8    .. 

-     2 

13 

+ 

1 

46 

+ 

0    40    14 

2 

7.30  A.M. 

-     1 

58 

+ 

1 

43 

+ 

0    44      2 

3 

8.30    .. 

-     1 

51 

+ 

1 

31 

+ 

0    47    55 

4 

8.45    .. 

-     1 

36 

+ 

1 

28 

+ 

0    51    52 

6 

8.0      .. 

-     1 

6 

+ 

1 

23 

+ 

0    59    31 

7 

8.40    .. 

-     0 

36 

+ 

1 

35 

+ 

1      3    47 

•  • 

8.50  P.M. 

t 

+ 

1      5    40 

8 

9  A.M. 

_  "o 

31 

+  ' 

1* 

22 

+ 

1      7    33 

10 

7.40  A.M. 

+     0 

12 

+ 

1 

33 

+ 

1    15    25 

12 

6.40    .. 

+     0 

26 

+ 

1 

16 

■f 

1    22    51 

25 

7.33    .. 

+     3 

11 

+ 

1 

4 

+ 

2    14      2 

26 

7.37    .. 

+     3 

9 

+ 

0 

52 

+ 

2    17    58 

27 

7.37    .. 

+     3 

25 

+ 

0 

59 

+■ 

2    21    51 

LATITUDE    OBSERVATIONS. 
Mabch  11 — April  10. 


WITH  THE  PLAYPAIR  ALT-AZIMUTH  INSTRUMENT, 
MOUNTED  ON  A  PIRM  TRIPOD. 

On  March  11,  at  East  Tombs, — Barometer  =  3006,  and  Thermo- 
meter =  68*6  at  14h.  Om.  per  watch, — the  following  ob- 
servations were  taken  for  Latitude  : — 


ICeaDBof 

Nos.  for 
reference. 

Time  by 
watch. 

Quantitv 
observed. 

Hicroscope  A. 

Microscope  B. 

microscopes, 

stiU  affected  by 

index-error. 

h.    m.     8. 

1 

12     0     0 

Alt. 

28^  34'  22^ 

28°  37'  60^ 

28*' 36'    6^ 

2 

12  15  45 

Z.di8t. 

61     6  22 

61     9  54 

28  51  52 

3 

12  28  30 

Alt. 

28  30     8 

28  33  38 

28  31  53 

4 

13  56  10 

Alt. 

28  26  45 

28  27  10 

28  26  58 

5 

14    7  20 

Z.  diet. 

61   14  36 

61  14  46 

28  45  19 

6 

14  24  30 

Alt. 

28  27  62 

28  28  15 

28  28     4 

7 

14  31  40 

Z.di8t. 

61   13  12 

61  13  34 

28  46  37 

Steps  of  Computation. 


Nos.  for 
reference. 


1  and  3 
2 

Mean,    . 


4 
5 

Mean, 


6 

7 

Mean,    . 


True 
sidereal  time. 


h. 
11 
11 

m.     8. 
34  45 
36  15 

11 

35 

30 

13 
13 

16 

28 

55 
5 

13 

22  30 

13  45 
13  52 

15 
25 

13  48  50 


Mean  of 
microscopes. 


28°  34'  0" 
28  51  52 


28  42  66 


28  26  58 
28  45  19 


28  36  8 


28  28  4 
28  46  37 


28  37  20 


Refrac- 
tion. 


'  Ann 


-r42 


-1  42 


-I  42 


Reduction  to 
meridian. 


+  1°17'29' 


+ 1  24  15 


+  1  23     9 


Re.*ralting 

latitude  of 

station. 


29°  58'  43' 


29  58  41 


29  58  47 
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On  March  18,  at  East  Tombs, — Barometer  =  30*20,  and 

Thermometer  =  62*8  at  13h.  11m.  per  watch, 
And  „  =  62-5  at  13  h.  30  m.         „      ,— 

the  following  observaticHis  were  taken  for  Littitiide : — 


Noft.fbr 
reference. 

Time  by 
watch. 

QuAntitv 
OMerved. 

Microecope  A. 

Microocope  B 

Means  of 

microscopes, 

stm  affected  by 

index-error. 

1 
2 
3 

4 
5 
6 

h.    m.    ft. 
9  29  36 
9  38    7 
13    3  20 
13  11  12 
13  29  20 
13  36  20 

Alt. 

Z.di8t 

Alt 

Z.d]Bt. 

Alt. 

Z.dist. 

29**   5'2r 

60  37  24 
28  26  24 

61  13  52 
28  26  18 
61  13  55 

29°    7' 17^ 

60  39    0 
28  28  10 

61  15  42 
28  27  49 
61   15  27 

29°   6'  19^ 
29  21  48 
28  27  17 
28  45  13 
28  27     4 
28  45  19 

Steps  of  Computation. 


Nob.  for 
nference. 


1 
2 

Mean, 


3 
4 

Mean,    . 


5 


Mean,    . 


Sidereal  time. 


h.    m.    8. 
9  16  58 
9  25  29 


9  21 

14 

12  51 
12  59 

20 
12 

12  55 

16 

13  17 
13  24 

20 
20 

13  20  50 


Mean  of 
microscopes. 


29°   6'  19^ 

29  21  48 


29  14 

4 

28  27 
28  45 

17 
13 

28  36 

15 

28  27 
28  45 

4 
19 

28  36  12 


Refhic- 
tion. 


- 1'  44^ 


-1  46 


-1  46 


Reduction  to 
meridian. 


+  0°  46'  23 


Resulting 

latitude  of 

station. 


29°  58'  43 


+  1   24   16 


+ I  24  19 


29  58  45 


29  58  45 


The  meridional  distance  between  the  parallels  of 
East  Tombs  and  the  centre  of  Great  Pyramid,  being 
paced, — was  found  equal  nearly  to  10,000  inches  ; 
wherefore  a  correction  of  +  8 "  is  necessary  to  reduce 
the  above  latitude  of  Etist  Tombs  to  that  of  Great 
Pyramid,  Great  Pynimid  being  north  of  East  Tombs. 
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On  April  10,  1865,  on  mimmit  of  Great  j^ramid,  Barometer  con- 
cluded from  East  Tomba  obaervation  combined  with  height, 
=  29*75  ;  correction  of  watch,  or  sidereal  time,  at 


h. 

h. 

m. 

1. 

8  P.M.           =- 

+ 

1 

17 

22 

10  P.M.          a 

+ 

1 

17 

41 

Midnight  » 

+ 

1 

18 

0 

2  a.m.       b 

+ 

I 

18 

18 

obeerved  as  follows  with  Playfair  alt-azimuth  instrument 
for  latitude;  instrument  erected  about  100  inches  south 
of  centre  of  summit-platform  : — 


No&for 
reference. 

Time  by 
watcb. 

Thermo- 
meter. 

Qnantitv 
observed. 

MicioacopeA. 

Microecope  R 

Mean  of 
microaoopei, 

8tiUaffeetedli7 
ludex-ttror. 

1 

h.   m.    8. 
8  37  10 

Fahr. 

•  •  • 

Alt 

28^ 57' 23^ 

28*^57'   5-^ 

28*^57' 14' 

2 

8  44  55 

60-0° 

Z.di8t. 

60  50  46 

60  50     8 

29    9  33 

3 

8  54  13 

57-3 

Alt. 

28  52  56 

28  52  16 

28  52  36 

4 

9    7  20 

56  0 

Z.di8t. 

60  56  16 

60  55  52 

29     3  56 

5 

9  14    3 

55-4 

Alt. 

28  48    0 

28  47  24 

28  47  42 

6 

12  25    4 

54*3 

Z.di8t 

61  16  20 

61  15  45 

28  43  58 

7 

12  35  30 

... 

Alt. 

28  30  28 

28  29  46 

28  30    7 

8 

12  46  42 

53-9 

Alt. 

28  31  20 

28  30  42 

28  31     1 

9 

12  58  20 

54-3 

Z.diBt. 

61  13  36 

61  13     2 

28  46  41 

Steps  op  Computation. 


No».  for 
reference. 

Sidereal  Time. 

Refhtction. 

Reduction  to 
meridian. 

Latitude,  with 
index-error. 

Latitude. 

1 

h.    m     8. 
9  54  38 

-    1'42^ 

+  0^56'   9^ 

29^51' 4r 

) 

29*' 58' 54' 

2 

10     2  25 

-    1    42 

+  0  58  16 

30    6    7 

» 

3 

10  11  44 

-    1    43 

+  1     0  42 

29  51  35 

29  58  53 
29  58  51 

4 

10  24  52 

-   1    33 

+  1     3  58 

30    6  11 

: 

5 

10  31  37 

-    1    43 

+  1     5  32 

29  51  31 

6 

13  43     7 

-    1   45 

+  1  23  42 

30    5  55 

! 

29  58  39 

7 

13  53  35 

-    1    45 

+  1  23    0 

29  51  22 

8 

14     4  49 

-    1    45 

+  1  22    5 

29  51  21 

1 

29  58  37 

9 

14  16  28 

-    1    45 

+ 1  20  56 

30     5  52 

am.  iil]       laxetuda  obssevatioks. 
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Adding  8'  for  geographical  redaction  to  each  of 
the  East  Tomhs  obeervationa^  we  have  then  for  the 
latitude  of  the  Great  Pyramid,  the  following  series 
of  results: — 


Manh  IL  Rnl    m*.     . 

■• 

89'' 

58*    61-^ 

SMond  „      . 

M 

29 

08    49 

Tliiid     „      . 

■i 

29 

88    85 

18.  Flnl 

■i 

29 

88    81 

SmobcI  ff 

■i 

29 

88    88 

Tliiid     „ 

m» 

29 

88    88 

April    10.  Ffanrt       „ 

,       mm 

29 

88    84 

SMond  ,, 

m» 

29 

SS    88 

-     Third     „ 

wm 

29 

88    81 

F^urUi  y» 

« 

29 

88    89 

Kfth      „      , 

M 

29 

88    87 

Considering  that  the  strange  anomaly  of  the  two 
last  must  have  been  due  to  want  of  level  adjust- 
ment^ they  deserve  *to  have  only  half  weight  in 
taking  the  mean,  in  which  case  the  final  result  for 
latitude  north  of  Great  Pyramid  is 

+  29'  58'  51'. 
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BOUND   OF   AZIMUTHS. 

This  round  was  taken  very  hastily,  and  only  in- 
tended to  be  approximate ;  chiefly  also  to  settle 
whether  second  Pyramid  was  in  diagonal  of  Great 
Pyramid,  and  whether  a  certain  supposed  distant 
Pyramid  in  the  desert,  spoken  of  by  Dr.  Lieder,  was 
really  west  of  the  Great  Pyramid. 


SUNRISE  ON  SUMMIT  OP  GREAT  PYRAMID,  WITH 
PLAYPAIR  ALT- AZIMUTH  INSTRUMENT. 


Aprtl  11. 

/ 

South  point  of  horizon  (computed),   . 

0° 

0 

Second  Pyramid  summit,  .         . 

= 

43 

20 

Diagonal  Great  Pyramid,           ... 

= 

44 

55 

Distant  Pyramid  (?),  reputed  west,    . 

= 

77 

35 

Full  moon  near  setting,  about  . 

= 

78 

35 

West  point, 

= 

90 

0 

P3rramid  of  Aboo-Roash,  .... 

= 

135 

56 

Delta  of  cultivated  land,  begins. 

=a 

161 

0 

North  end  of  meridian,     .... 

=» 

180 

0 

Delta  of  cultivated  land,  ends, 

» 

211 

0 

Dome  of  Mehemet  A1i*s  mosque  in  Cairo, 

» 

245 

38 

Sun  rising, 

= 

260 

10 

East  point  of  horizon, 

= 

270 

0 

Pyramids  of  Sakkara,  begin,      . 

= 

323 

36 

II                II          end. 

= 

326 

25 

A  distant  Pyramid,  probably  *  the  False  Pyran 

lid,'      = 

337 

25 

Dashoor,  sharp  and  straight  Pyramid, 

= 

339 

51 

Dashoor,  re-entering  angle  Pyramid, 

= 

340 

53 

Distant  ruins  of  Pyramids,        .         .         .         . 

= 

345 

0 

Some  very  distant, 

=s 

355 

0 

South  |>oint, 

ss. 

360 

0 
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AZIMUtH  TBENCHES. 
Maboh  21,  23. 


.    WITH  THE  FIAYFAIB  ALT-AZIHX7TH  INSTBUMBMT. 

Thx  obaervatioiiB  of  ike  2l8t  being  only  approxi- 
mate as  to  signab^  those  of  the  23d  aie  alone  pre- 
served. The  work  began  about  3  p.m.  and  finished 
at  8  P JL»  in  the  shade  of  ike  Pyramid  all  ike  time 
firom  the  son ;  bat  exposed  to  a  hot  wind  from  ike 
flouth-wesl^  which  made  the  t^nperature  94*2''  at 
6.18  P.M.,  and  dVO""  at  6.0  P.M.,  and  contracted  ike 
size  of  the  level-bubble  fearfully. 

The  azimuth  trenches  here  observed  upon,  are 
described  in  the  linear  measures,  p.  126. 

The  first  step  was,  to  place  the  PlayfEiir  instrument 
midway  between  the  north  and  south  trenches ;  and 
in  the  line  of  their  mutual  axes,  as  indicated  by  poles 
carefully  planted  at  their  outer  ends.  That  done,  the 
two  inclined  trenches,  viz.,  the  east-north-east  and 
north-north-east,  were  looked  at,  and  found  not 
to  converge  precisely  on  the  instrument,  but  on  a 
point  about  100  inches  west ;  so  that  the  correct 
line  to  have  taken  with  the  north  and  south  trenches 
would  have  been,— not  their  central  axes,  as  I  had 
done,— but  a  i>arallcl  line  100  inches  west  of  that ; 
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in  fact  nearly  the  west  side  of  their  ends.  Instead, 
however,  of  moving  the  instrument  and  signals  to 
that  new  western  position,  I  preferred  to  move  the 
instrument  in  the  axial  line  of  the  north  and  south 
trenches.  First  northward,  until  it  reached  the 
intersecting  point  of  the  north-north-east  trench, 
as  shown  by  poles  at  its  either  end;  and  again 
southward,  for  the  intersection  of  the  east-north- 
east trench  :  separate  observations  of  the  north  and 
south  poles  being  made  at  each  station.  Hence  we 
have  for  the  crude  observations— 

At  OlSNTBAL  Station  fob  Nobth-nobth-eabt  Tbknch. 


Time. 

Signals  at 

Mean  of  two  opposite 
microecopes. 

h.  m. 

5  30  P.M. 

North  end  of  North  trench,  . 

30**  21' 

AziB  of  North-north-east  trench,  . 

54    52 

South  end  of  South  trench,  . 

210     18 

North  end  of  North  trench,  . 

30    21 

And  at  Cbntbal  Station  for  East-nobth  east  Tbench. 


Time. 


m. 


6    0  P.M. 


6  43 
6  51 

6  58 

7  2 
7     8 


Signals  at 


North  end  of  North  trench, 
Axis  of  East-north-east  trench, 
South  end  of  South  trench,  . 
North  end  of  North  trench. 
Pole-star, 


ft 

»» 


Mean  of  two  opposite 
micTosoopesL 


337° 
53 
157 
337 
336 
336 
336 
336 
336 


22^  49* 

48  26 

22  21 

22  32 


4 
4 
4 
4 
4 


36 
24 
20 
18 
24 
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Hence  azimatii  angle  of  north-north-east  trench, 
from  north  end  of  axis  of  north  and  south  trenches^ 
towards  tiie  east,  is 

54*  52'  -30^  19'  30"  =24^  32'  30" 
and  azimuth  of  east-north-east  trench  from  north 
end  of  axis  of  north  and  south  trenches, 

=  413^  48'  26'  -337^  22'  34"  =76'  25'  52" 

But  the  east-north-east  and  north-north-east 
trenches  being  more  accurately  cut,  or  better  pre- 
served than  the  others, — should  have  their  azimuths 
compared  also  with  the  line  of  the  sockets  defining 
the  east  side  of  the  Pyramid's  base,  which  may  be 
accomplished  thus, — 

The  Pole-star  readings  taken  above,  include  the 
greatest  elongation  west  for  that  evening,  computed 
at  1'  37'  30";  therefore  336'  4'  18"  +  l'  37'  30" 
=  337'  41'  48" ;  or  place  of  celestial  pole,  when  north 
end  of  axial  line  of  north  and  south  trenches  reads 
337'  22'  34".  And,  as  the  circle  readings  increase  in 
going  round  west,  north,  east, — said  axial  line  of 
north  and  south  trenches  is  at  its  north  end,  19'  14" 
west  of  the  north  point  on  the  horizon. 

But,  by  observations  presently  to  appear,— the  line 
of  the  sockets  on  the  east  side  of  Great  Pyramid, 
deviates  at  its  northern  end  4'  44"  west  of  the  true 
north  point.  Whence,  line  of  north  and  south 
trenches  points  14'  30"  west  at  its  north  end,  of  the 
similar  trending  of  socket  line  :  and  the  inclined 
trenches  have  a  less  inclination  from  socket  line, 
than  from  north  and  south  trenches  line  ;  thus — 
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Aximuth  angle  of 


From  Ninth  end  of 


North  and  South 
trench  line. 


Socket  line  on 

East  aide  of 

Great  Pyramid. 


Mean. 


N.N.x.  trenob, 
iLN.B.  trench, 


24°  32'  Z(y 
76  25  52 


24*»18'    (T 
76   11    22 


24*  25'  15' 
76   18  37 


S.N.B.  —  N.N.B.  trench,   . 
76*  26'  52^ 


-  90, 


76°  11'  22^ 


-  90, 


Mean, 


51°  53'  22* 
51   47     4 

51   54   19 
51°  61'  35' 


AZIMUTH  OF  ENTBANCE-PASSAGE 
OF  GBEAT   PTRAMID. 

'  ■  • 

Afbil  3,  7,  liB65. 

■ 

Thb  signal  obeenred  on  April  8d  was  a  lamp, 
placed  on  a  box  tipon  the  sand-heap  under  ther 
granite  portcnllis^  abont  1000  inches  down  the 
entrance  passage ;  and  viewed  through  a  0'8-mch 
hole,  with  bevelled  edges,  in  a  board  fastened  to 
same  box  ;  the  hole  being  placed  by  measure — 

25*9  inches  from  floor. 
25-9  „  roof. 

21-4  „  eastwaU. 

and  21*4  ,,  west  walL 

Tlie  lamp  flame  was  behind  or  southward,  and 
rather  below  this  hole,— in  order  to  make  said  hole 
appear  well  illuminated  when  viewed  firom  above 
and  northward ;  i.e.,  from  the  position  of  the  instru- 
ment, at  the  top  of  passage,  or  rather  of  the  basement 
sheet, — as  this  extends  beyond  either  walls  or  roo£ 

A  vertical  meridian  section  of  the  upper  end  of 
the  basement  sheet  appears  thus — 
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A  special  tripod-stand  was  therefore  prepared  for 
the  Playfair  alt-azimuth  instrument,  having  two 
1^  29  iDches  long,  and  one  10'5  inches  long,  with 
a  breadth  of  33  inches  at  the  top.  And,  by  shifting 
that  stand  about,  it  was  finally  so  placed,  that  the 
centre  of  the  telescope  of  the  Playfair  instrument^ 
was  considered  to  be  in  the  line  of  the  axis  of  the 
entrance  passage  produced  outwards, — to  within  0*2 
inch.  The  following  observations  were  then  ob- 
tained for  the  azimuth,  after  others  for  the  dip  of 
the  passage  had  been  secured : — 


pwwtch. 

OtdwtabMrted. 

MLcro- 

ulmnthal 

5  13    0  p.M 

6  23  SO 
6  32  10 
6  41   IS 

(SigiudlMnp 
Sigaid'iwnp, 

j  57°  38'  SO* 
236     7    33 
236     7   26 
236     8   14 
67    38    58 

38-34' 
7  42 

7  40 

8  24 
39  38 

67"  39*  12- 
236     7   38 
236     7   33 
236     8    19 

67   39    18 

6  63     0  F.N. 

7  7    6 
7  le    0 

Signritamp. 

23?   38   46 
66      9   40 
237    39  +  !c. 

39  66 
10    7 

237    39    61 
S6      9   64 
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the  following  being  the  steps  of  computation : — 


lUaininadend 

of  telescope 

•sit. 

Otifeet 
obewred. 

Aximnth  angle. 

Redaction  to  a 
North  meridian. 

Pole  of  passage 
and  pole  of  sky. 

East! 
h.  m.     iw 
7  21  37  ) 
Sid.  time 

Lsmpidg-  ) 
xudySonSi  ) 

Polaris, 

57**  39^  15^ 
236     7    50 

180^    0'    0^ 
1    37    20 

237"*  39^  15^ 
237    45    10 

West? 

7  56  42) 
Sid.  time  ) 

Lsmp-signal 
Polaris, 

237    39    51 
56     9   54 

180     0      0 
1    35    11 

57    39   51 
57    45     5 

Hence  in  one  way  of  the  illuminated  end  of  the 
telescope  axis,  the  north  pole  of  the  Pjnramid  en- 
trance passage  is  5'  55",  and  in  the  other  5'  14", 
west  of  the  pole  of  the  sky ;  or,  on  the  mean  = 
6'  34"  west 

April  7,  6  P.M.— On  this  day  a  new  lamp-signal 
was  duly  centred  in  the  entrance  passage,  under 
the  granite  portcullis,  and  observed  with  the  Playfair 
alt-azimuth  from  above  and  northward  as  before, — 


Time  by 
watch. 


h.   m.  t. 

6  48  0 

6  54  20 

7  1  40 


Object  ob«ier\*ed. 


Lamp-signal, 
Telescope  re- 
versed, 
Polaris, 


Lamp -signal, 


Microscope  A. 

Micro- 
scope B. 

177''  36'  2V 

357    36    52 

356      5    30 
176     6    18 

356  7      0 

357  36    56 

36'   46^^ 
37     36 

6     18 

6  32 

7  34 
37     36 

Mean  of  both 

ozimuthal 
microscopes. 

177°  36'  34^^ 

367  37  14 

356  5  54 
176   6  25 

356  7  17 

357  37  16 


the    following    being    the   steps   of    computation, 
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separating  the  observations  with  illumined  end  of 
axis  east  or  west : — 


Sidereal  time. 

Object 

Azimuth  angle. 

Redaction  to 

North 

meridian. 

Poleofpauage, 

and  Pole 

of  sky. 

h.   in.    B. 

7  53  20 

8  7    0 

Lamp      ) 
South,     ( 
Polaris, 

•  a   • 

177**  36'  84' 

356     5   54 
356     7    17 

180**    0'     O' 

1    35    30 
1    34      8 

367°  36'  34' 

357    41    24 
357    41    25 

7  59  40 

Lamp      ) 
South,     ( 
Polaris, 

357    37    15 
176     6   25 

180     0      0 
1    34    54 

177    37    15 
177    41    19 

Hence,  in  the  two  ways  of  the  telescope,  the  pole 
of  the  passage  is  shown  to  be  west  of  the  pole  of  the 
sky,  by  4'  50",  and  4'  4" ;  mean  =  4'  27". 

But  result  of  April  3d,  said  5'  34" ;  therefore  meatt 
of  both  days  =  6'  0',  for  azimuthal  deviations  of 
pole  of  entrance  passage  west  of  pole  of  sky. 
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XA0T  SIDB  OV  GBEAT  PYBAMED. 

April  26,  27, 1866,— After  preliminary  trials  on 
April  26,  the  PkyfiBtir  instnunent  was  taken  on  tiie 
26th  to  a  nick  cut  oat  in  side  of  rubbiflh-lieap  on 
eastern  flank  of  Great  Pyramid,  and  made  there  to 
observe^  aadmuthally,  mgnals  which  had  been  dnly 
oentred  over  the  outer  comers  of  the  north-east  and 
floath-east  basal  socketa^-^a  nmilar  observation  being 
afterwards  made  of  the  Polar  star.  After  several 
trials  and  adjustments  of  the  stand,  to  bring  it  into 
the  vertical  plane  between  the  two  signals,  the 
instrument  was  well  leyelled,  and  the  following 
observations  were  taken ;  the  change  of  readings 
by  ISO""  for  the  same  object,  showing  when  the 
telescope  was  reversed,  and  the  opposite  half  of  the 
aiimuthal  circle  brought  into  play : — 


TfaMptr 
wateb. 

Ol^fMi  obftrrtd. 

MiCRMOOpt  A. 

Miflio- 

■oop«a 

MtanofboUi 

ulnrathal 
mloRwoopcib 

h.  m.    s. 
6  60  46 

6  66  26 

7  1  80 

Soathtooket, 
North      H 
South      „ 
North      ,, 
Pokri% 

•  •  • 

■  •  • 

860*   6'  62^ 
170     8   26 
170     7   20 
860     9   14 
168  49   10 
848   60     0 
168   61   28 

6' 64' 

8  81 
7  24 

9  0 
49  10 

60  14 

61  20 

860''   6"  68'' 
170     8  28 
170     7   22 
860     9     7 
168   49   10 
848   60     7 
168  61    24 

V0L.U. 
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Applying  then  the  correction  +  2L  20m.  O&to 
reduce  the  watch  time  to  sidereal  time, — and  com- 
puting for  the  time  thus  found,  or  2h.  9m.  61& 
after  the  greatest  elongation  west,  that  the  reduc- 
tion of  the  Pole  star  to  the  north  meridian  was 
=  +  l"*  22'  29^ — ^the  polar  pointing,  or  trending  of 
the  line  of  the  two  socket  comers  on  east  side  of 
Pyramid,  is,  4'  44''  west  of  the  polar  point  of  the 
sky,  referred  to  the  north  horizon. 

NORTH  SIDE  OF  GRRAT  PYRAMID. 

At  4h.  30m.  P.M.  placed  the  Playfair  alt-azimutii 
instrument  on  eastern  half  of  northern  rubbish- 
heap,  where  a  nick  had  been  prepared  daring 
the  day, — expected  in  the  vertical  plane  joining  the 
outer  comers  of  north-east  and  north-west  sockets. 
The  position  was  very  difficult  to  attain  in  any  way, 
on  account  of  the  steepness  and  looseness  of  the 
mbbish-heap,  which  owes  its  present  compound 
shape  and  extra  steepness  of  slope — ^to  the  excava- 
tions made  by  Colonel  Howard  Vyse  on  the  original 
rubbish-heap ;  for  that  heap  was  previously  of  the 
same  simple  form,  as  those  still  to  be  seen  on  the 
other  three  sides  of  the  Pyramid.  The  wind  was 
violent,  and  the  air  often  so  filled  with  sand  and  lime- 
stone-dust, that  I  could  seldom  open  my  eyes  with 
impunity,  though  holding  them  as  close  as  I  could 
to  the  telescope  or  microscope  eyepiece.  My  right 
hand,  by  continual  overtasking  during  the  several 
last  days,  had  become  so  sprained,  that  the  Playfair 
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imrtnmieiit  had  to  be  lifted  fiir  me  by  Mr.  Ing^  in 
plociiig  it  on  its  stand.  He  likewise  adjusted  the 
observing  ngnals  over  tbe  outer  conneiB  of  the  two 
sockets ;  at  the  north-east  socket,  a  camerarstand ; 
and  at  the  north-west  socket^  finally,  an  IS-ineh 
lod,  which  he  held  vertical  by  hand. 

Not  until  dose  upon  seven  o'clock,  when  day* 
hf^t  had  almost  entirely  vanished,  had  we  obtained 
a  plaoe  where  the  instrument  was  sufficiency  in 
the  line  of  the  two  signals^  and  could  see  them 
both,-HK>  extensive  and  troublesome  were  found  the 
necessary  diggings  into  the  side  of  the  ste^  hill  of 
loose  rubbiah  and  dosL 

At  length,  after  various  trials^  Ihe  instrument 
and  its  stand  were  erected  in  a  new  hole ;  hastily 
levelled ;  and  the  following  observations  obtained 
with  single  microscope — 

Weitaigna],  -  256'' 35',  and  Eart  mgnal,  Te"*  87' 
Again,        „  —  256  37    and        „  76  37 

Now  these  notes  show  a  discrepance  of  2^  some- 
where, and  though  I  turned  to  the  west  signal  im- 
mediately, the  growing  darkness  prevented  my  seeing 
it  again ;  while  the  east  signal,  on  being  looked  for, 
was  found  to  have  been  blown  down  in  the  interval 
Directing  therefore  immediately  to  Polaris,  the  fol- 
lowing observations  were  taken : — 

b.  m.  1. 

At  7  2    0  per  watoh,  aiimath  of  Polarii,  .  -  165^20'  (T 

7  4  50  „  „  .  -  165  21    0 

7  6  30  „  „  .  -  165  21  30 


Meana,  -  7    4  37,  or  9h.  28m.  12a.  BidarmJ  tima,       »  165^20' 50^ 
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The  reduction  to  the  meridian  for  the  above 
sidereal  time,  or  2h.  21m.  50s.  after  time  of 
greatest  elongation  of  Polaris  west,  =  1**  19'  40*^ : 
making  reading  for  celestial  pole  =  166""  40'  30*" 
referred  to  north  horizon. 

And  if  we  take  a  mean  of  the  signal  measures 
just  as  they  stand,  adding  90''  to  the  degree-reading 
for  the  west  end, — we  obtain  166**  36'  30",  for  the 
azimuth  of  the  polar  direction  of  the  PTramid 
deduced  from  ite  north  side,  as  defined  by  the  ter- 
minal  sockets'  outer  comers  there,— indicating  that 
such  line,  is 

4'  (K  West  of  celestial  pole. 

I  need  hardly  remark  that  this  observation  re- 
quires repetition,  and  would  have  been  repeated  by 
me,  but  that  another  night  was  not  possible. 


SECTION  IV.— HEAT  MEASURES. 


nVTBODUOnON. 

Thb  instramentB  employed  in  these  meaBuiee^ 
indnding  the  meteorological^  were — 

1.  An  aneroid  barometer,  by  T.  Cooke  and  Son ; 
compared  by  J.  Hartnup,  Esq.,  Director  of  ike 
Liverpool  Observatory,  through  0*692-inch  of  baro- 
meter range,  and  through  26*6''  of  t^nperatore^  with 
the  result — ^that  it  is  coirect  to  '001-inch  at  Sd'O"" 
temperature;  but  has  a  thermal  correction  of 
0'00243-inch  for  one  degree  of  Fahrenheit^  +  above, 
and  —  below  the  temperature  of  83*0^ 

2.  Thermometer,  *  Casella  0,'  a  mercurial  travel- 
ling thermometer,  scale  engraved  on  glass  tube, 
compared  at  the  Liverpool  Observatory  on  June  1, 
1865,  and  found  by  three  observations  to  be  O'l"* 
too  high,  at  or  near  62^ 

Therefore  the  correction  to  be  applied  to  its  read- 
ings is  —  0•l^ 

3.  Thermometer,  'Casella  1500,'  a  mercurial, 
Phillips'-maximum  thermometer,  scale  engraved  on 
glass  tube,  and  found  to  have  top  of  titibroken 
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mercurial  column,  10*1''  distant  from  top  of  broken 
part, — when  this  is  being  driven  along  slowly  by 
expansion. 

Adding  therefore  101**  to  any  reading  of  the 
column  part,  its  readings  are  then  found  O'S"*  too 
high;  hence  the  correction  for  such  readings  is 
—  0*3^  at  or  near  62^ 

4.  Thermometer,  ^  Casella  1499,'  a  mercurial, 
Phillips'-maximum.  Column  correction  =  +  9*6* ; 
with  which  added,  the  final  correction  on  the  liver- 
pool  standard  is  —  0*2'',  at  or  near  62^ 

5.  Thermometer,  ^Casella  1834,'  a  spirit  mini- 
mum thermometer,  for  whose  corrections  see 
Meteorological  Journal. 

6.  Ayrton's  Fastre's  dry-bulb ;  a  mercurial  ther- 
mometer, scale  Centigrade,  and  engraved  on  the 
glass  tube ;  it  reads  too  high,  and  requires  a  cor- 
rection to  its  readings  of  —  I'l"*  Fahrenheit 

7.  Ayrton's  Fastre's  wet-bulb ;  a  mercurial  ther- 
mometer, Centigrade  scale  engraved  on  the  glass 
tube  ;  it  reads  too  high,  and  requires  a  correction 
to  its  readings  of  —  0'9''  Fahrenheit.  Both  of  these 
thermometers  were  of  exquisite  manufacture,  and 
were  kindly  lent  me  by  Mr.  Ayrton  for  Pyramid 
observations. 


METEOROLOGICAL  STATION. 


/       This  was  established  in  our  dining-room  tomb,  at 


\ 


East  Tombs.     Said  tomb  was  very  shallow  in  depth 
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and  large  in  openingi — ^not  yery  diffeient  from  two- 
thirds  of  a  sphere^  worked  out  in  the  middle  of 
the  difl^  and  towards  the  east-north-east  Thftjun, 
CTJyshone  into  it  early  in  the  mraning  for  a  short 
time ;  and  then  Ihe  thermometer-box^  of  mahogany, 
witE~lonYie-boarded  mdes,  was^  fdwajs  car^nl^ 
placed  in  tibe  diade.  Every  fiEUsility  was  given 
tfaioo^  the  day,  for  the  wind  to  blow  freely  on  the 
thermometer  bolbs ;  but  I  am  afraid  that  at  night, 
the  minimnm  thermometer  may  possibly  have  been 
rather  too  well  protected  by  the  roof  of  the  tomb  or 
cavern ;  for,  on  the  only  night  when  we  had  simul- 
taneous observations  on  the  summit  of  Ihe  Pyramid 
and  at  East  Tombs,— the  depression  of  t^nperature 
at  the  former  was  much  more  than  it  should  have 
been  for  the  height;  or,  assuming  the  summit  ob- 
servations true,  the  minimum  temperature  at  East 
Tombs  was  abnormally  high. 

Otherwise  the  station  was  a  respectable  one  for 
its  purposes,  and  in  locality  may  be  described  as 
follows : — 

EAST  TOMBS  METEOROLOGICAL  STATION. 

Latitode,         .....     29»  59"  46'' North. 
LoDgitude,  approxunate,  .        .     ■■     2h.  6m.  Eait  of  Greenwioh. 


11 


Height,  aboTO  the  tea, 

well-water, 
neighboniing  ^ain,    . 

Depth,  below  neighboaring  hiU-top, 

Great  Pyramid  parement. 
King's  chamber  floor, 
outcrop  of  air-channele, 
present  Pyramid  summit, 


It 
♦I 
ft 


1600  inohea. 

800 

620 

260 

080 
2668 
4210 
6420 
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See  also  Map  in  Plate  il  yoL  i 


Diftanoe  diraok  from  Bed  Se%          .....  87 

„            „          Mediterraaaan,                      ■■  110      „ 
DiiUaoe  from  Maditernuieaa  along  ^bm  poune 

of  the  Nile, -  150      „ 

Diatanoe  from  eultivated  land,  about^        .        .     a  0'6 

Distance  from  Great  Fyiamid,  abouti                     ■■  0*2 


WELL  TEMPEBATUBES  NEAB  CAIBO. 

Thb  wellfl^  the  temperature  of  whose  water  is 
here  alluded  to,  are  frequent  in  and  about  the  dtj 
of  Oairo^ — sometimes  single,  and  sometimes  in  a 
duster  of  tfareOi — ^but  always  fitted  up  with  a 
aakeeah  or  water^iaising  apparatus  turned  hy  bul- 
lock,  donkey;  or  other  animal  power, — ^and  consist- 
ing cbieBj  of  a  vertical  wheel,  raising  one  side  of 
an  endless  band  garmshed  with  earthen  water-pots. 
The  observations  for  temperature,  were  usually  made 
in  the  stream  of  water  flowing  out  of  the  basin  into 
which  the  water-pots  emptied  their  supply.  But  if 
the  machine  was  not  at  work  at  the  moment,  I 
raised  the  water  for  myself  with  a  glass  tumbler  and 
string, — measuring  only  the  third  or  fourth  tum- 
blerful drawn  up  ;  and  no  temperature-difference 
between  the  two  methods  at  the  same  well,  could 
be  detected,— thgugh  there  was  mufihjdifference»  and 
apparently  constant,  between  one  well  and  another. 
The  reasoiTbf  tBs  variation  I  could  not  make  out, 
for  there  was  very  little  difference  generally  in  the 
depth  of  the  wells ;  the  country  was  flat  on  the  sur- 
face ;  and  it  was  to  be  presumed  that  all  the  wells 
drew  upon  the  same  subterranean  sheet  of  water. 
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Wells  nxab  Caibo. 


Temperataxa  of 

Deptk 

ofWdl 
apimuri- 

Date. 

Hour. 

Name  of  WeU. 

Air. 

Water. 

mmj. 

1864. 

h.  m. 

inehea. 

Deo.  21. 

9  15A.1C. 

White  well,  Boohik  road. 

ei-o** 

71-2* 

400 

tf       »f 

9  30    „ 

Coppersmith's  well,  do.,  . 

58-6 

70-0 

500 

»»       »» 

11  30    „ 

>t              ft 

68-0 

701 

•*• 

.>     28. 

3    Op.m. 

Bast  side  of  Usbekeeah, . 

67-0 

68*0 

400 

»     29. 

9  30  a.m. 

At  Casr  Nuxha, 

601 

67-3 

350 

>t       t» 

10  30    „ 

Beyond  Casr  Nosha, 

66*5 

69-9 

400 

M     30. 

9  30  A^ 

White  well,    . 

64-0 

71-0 

400 

»      »> 

9  50    „ 

Coppersmith's  well. 

630 

70-2 

500 

M      31. 

4  30  P.M. 

Coppersmith's  well, 

640 

69-6 

500 

1865. 

Jao.     4. 

6  65  a.m. 

White  weQ,    . 

49-0 

71-0 

400 

May    3. 

8    0    „ 

At  Casr  Kasha, 

68-0 

69-4 

350 

>•      t> 

8  15    „ 

Beyond  Casr  Nnsha, 

68-0 

70-8 

400 

Open  waxxb  ik  the  Kilb^  meab  middui  of  Stbbam. 


Date. 

Hour. 

Where. 

Temperatoxe  of 

Air. 

Water. 

1864. 
Dec.  31. 

1865. 
Jan.  2. 

h.    m. 
4    0  P.M. 

6  55  A.BI. 

Between    Boolak    and 
Gezireh,    . 

65-0° 
640 

583 

58-8 

WELL  TElfFERATUBES  NEAB  THE  FTBAMID. 


BMa 

Hoar. 

NoMoTWdL 

Twt^tnUm, 

Dt|iUilo 

Ak, 

Welfr. 

cf 

lats. 

k     BL 

tmOm. 

Jm.    M. 

4     0F4L 

Kiflg  SImIN^  w«n. 

69-r 

«•«• 

106 

ft         t» 

4  10    « 

n              n 

68*6 

ei'8 

••• 

■ 

nk  10. 

11  10  mm. 

p«mrt  ^qjMtn  low,  but  hM 
<    iiol8da»telllBtlMoliMrr>  * 

ll^-lNMk  fhil  It  WM  MM% 

68-0 

61-0 

••• 

April  St. 

4  60p.it. 

King  ShaM's  wttD, 

88*2 

86*8 

106 

4«    „ 

8MidiiMrw«n,  -aoi 

..• 

86-7 

••• 

5  15    ^ 

Abdallali'8  weU  in  fidd, 
( A  simi1«r  well,  a  few ) 
feet  farther  North, 

••• 

88*9 
68-0 

130 1 

n         n 

•  • . 

••• 

ft         n 

Another, 

*  *  • 

89-3 

•  •  • 

ft          »» 

Another, 

... 

69-7 

... 

»          »> 

Another, 

•  •  • 

711 

•  *  • 

M           t» 

Another, 

... 

70-2 

••• 

•»          »» 

Another, 

•  •  • 

69-3 

••  • 

M              f« 

Another, 

••• 

88-8 

••• 

M              M 

Another, 

•  •  • 

70-3 

• .. 

6    0    „ 

Abdallah'fl  well  retomed  to^ 

•  •  • 

67-3 

•■  • 

6  34  p.m. 

King  Shafre's  well. 

••  • 

86*8 

105 

Of  these  wells  near  the  Pyramid,  the  most  re* 
markable  one  by  far  is  that  called  King  Shafre's^ 
being  a  square,  masonried,  sepulchral-looking  shafts 
— 106  inches  deep  from  the  alabaster  floor  to  the 
water-surface,  and  with  a  depth  of  water  of  70 
inches  below  that  again, — in  the  eastern  room  of 
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the  recently-discovered  and  excavated  building 
called  King  Shafre's  Palace  or  Tomb,  south-east 
of  the  Sphinx ;  and  in  which  well,  was  found  by 
Mariette  Bey,  the  broken,  life-sized  statue  of  King 

Shafre  L— i^'  13  q\,  in  diorite.     Hence  this  well 

has  really  some  claim  to  show,  what  the  temperature 
of  a  water-well  in  the  Great  Pyramid  would  be. 

All  the  rest  of  the  wells  noted  under  this  heading, 
were  agricultural  wells  in  the  alluvial  flat  east  of 
the  Pyramid  hills.  With  reference  to  the  observa- 
tions  of  April  23,  the  following  note  appears  in  the 
observing-book : — 

April  23. — ^No  wind;  dull  hazy  evening:  sun 
coloured  of  an  unwholesome  primrose  yellow ;  locusts 
appearin£^  &om  the  south-west  The  water  to  be 
eSZf  wa.  dra™  Iwap  from  the  weDs  in  . 
small  tin  kettle  at  the  end  of  a  rope  ;  and  only  after 
said  kettle  had  been  kept  plunging  in  and  out  for 
some  minutes,  and  then  depressed  for  as  long,  to  near 
bottom  of  weE  The  temperature  was  taken  both 
hjfall  and  rise ;  that  is,  the  air  being  warmer  than 
the  water,  the  thermometer  was  plunged  into  the 
fluid,  and  kept  in  until  it  ceased  to  fall ;  then  being 
taken  out,  evaporation  lowered  the  bulb  below  its 
previous  lowest,  —  in  which  state  it  was  again 
plunged  into  the  water,  and  rose  up  to,  or  very 
nearly  to,  what  it  had  reached  at  first  when  de- 
scending  from  the  wanner  air. 

The  reason  of  the  difierent  temperatures  of  the 
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waters  of  the  di£feient  wells  in  the  aUuml  tdain, 
we  oould  not  discover  at  the  time,  or  since :  for 
their  oonstmction  and  dtoation  seemed  all  so  yeijr 
annilar;  yiz^  drcnlar  holes  eight  to  twelve  feet 
broad,  and  fifteen  to  twenty  deep,  lined  about  theur 
lower  parts  with  Indian-corn  stalks.  The  last  four 
northward  wells  were  being  worked  by  the  villagers 
with  the  shadoof:  the  first  five,  were  not  being 
worked  in  any  fray.  In  some  of  the  extreme  cases 
of  anomalous  temperatures^  the  kettlefcd  of  water 
experimented  on  was  emptied  upon  the  ground,  and 
a  new  haul  taken, — ^bnt  in  no  case  was  the  nume* 
xical  resolt  of  the  first  experiment  thereby  sensibly 
altered,  for  that  well 


GEEAT  PYRAMID  TEMPERATUEEa 


Date. 

Time. 

BttliiJect 

bolS. 

Wet 
bulb. 

1865. 
January  19. 

b.        b.  m. 
10tol0d6A.K. 

( In  dost  under  coffer ) 
in  King's  chamber, ) 

76-0^ 

••• 

u 

ft              tt 

In  air,  at  intervals 

of  five  minutes,  by 
Mr.  Ayrton*s  Fas- 
tre's     thermome- 
ters, corrected  for 
index-errors. 

75-7 
75-4 
76-2 

85-8» 

65-8 

65-8 

>» 

>t                f» 

( In  dust  on  floor  in  ) 
(      Queen's  chamber,  ) 

74-3 

•  •  • 

» 

»>               •> 

Again,     . 

74-3 

•  •  • 

N.B. — ^Temperature  of  Queen's  lower  than  that 
of  King's  chamber,  though  latter  is  more  elevated. 


Date. 

Time. 

Sal^oct 

Temperatare  Ij 
CaselUO. 

1865. 
January  26. 

» 

b.     m« 

10  27  A.M. 

10  44  JL,U. 

(  Floor    of    King's) 

<  chamber  in  tem-  > 
(     peratnre,  .        .  ) 

[  Floor  of  Queen's) 

<  chamber  in  tem-  > 
(     perature,  .         .  ) 

76-6«  ROl 
74-3*»  Fah. 

Temperature  of  Queen's,  again    lower   than  of 
King's,  chamber. 
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Date. 

Time. 

SultJect 

Temperature 
byCaMllaO. 

1865. 

b.    m. 

March  20. 

10  50AJf. 

(  South  air-channel  in  ) 
(    King's  chamber,      .  ) 

75-2*' 

H 

1    0  p.m. 

Do.            do. 

75-2 

liarch21. 

10  37  A.M. 

North  air-channel  in  ) 
(    King's  diamber,      .  ] 

750 

tf 

0     0  P.M. 

Do.            do. 

750 

March  23. 

0    0  a.m. 

North  air-channel  in  ) 
King's  chamber,      .  ) 

75-0 

t» 

11    0  a.m. 

Do.            do. 
(  In  doBt  at  descent  into  ^ 

750 

March  25. 

9  30  a.m. 

<    well     from    Grand  > 
f   Gallery,  .        .        .  i 
rin   dust  in  hole   of  j 

73-2 

t» 

9  50  a.m. 

<    floor     of     Queen's  > 
f    chamber,                 .  1 
t  In  dust  of  well-mouth  1 

74-5 

M 

10  IS  A.M. 

i     of  Grand  Gallery  re-  > 
peated,    .                 ,S 

73-2 

tf 

10  45  a.m. 

South  air-channel  in  ) 
King's  chamber,      .  ( 

751 

>t 

10  57  A.M. 

North  air-channel  in  ) 
\    King's  chamber,      .  ] 
^Do.,    but  meanwhile^ 
two   travellers    and 

74-9 

ft 

11    25  A.M. 

-     their     Arabs      had  ► 
entered     and    gone 
,  again,      . 

76-3 

»t 

0  15  P.M. 

Still  in  same  place,    . 
'In    further    j)art    of^ 
north      air-channel, 
outside    King's 

76-2 

»♦ 

0  20  P.M. 

"     chamber,    where    it  ► 
is     entered     by     a 
forced  passage  from 
,   the  antechamber,     . 

74-7 

March  29. 

10  A.M.  to  1  P.M. 

In  King's  chamber,   . 

750 

NORTH  AIR-CHANNEL. 


On  March  30,  1865,  had  six  buckets  of  water 
poured  in  quickly  one  after  the  other  at  top  of 
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north  air-channel, — ^where  it  crops  out  on  the  ex- 
terior of  the  Pyramid, — expecting  that  thej  would 
run  through,  carrying  the  mean-temperature  with 
them, — and  down  to  the  excavated  cross-passage, 
which  meets  said  air-channel  from  north  end  of  ante- 
chamber. But  no  water  came  through ;  the  shaft 
being  evidently  plugged  up  somewhere, — as  it  was 
in  Colonel  Howard  Vyse's  day,  before  he  cleared  it 
Meanwhile  I  was  waiting  at  said  cross-passage  with 
a  candle,  two  thermometers^  and  a  tin  mug, — ^and 
observed  the  following  rise  of  temperature  in  the 
air  of  that  confined  locality,  evidently  from  the 
effect  of  my  own,  and  the  candle's^  heat 


h.    n. 

9  15  A.1L,  temperature  by  Oa8ella0ai74*6^  by  spirit  min.  Th.>-74'6^ 

9  30  „  „  75-0  „  75-0 

9  45 
10  0 
10  15 
10  30 

10  45 

11  0 
11  15 
11  30 
11  45 


77-8 

9                                          •  •  • 

78-2 

9                                                •  •  • 

781 

77-0 

77-6 

77-5 

77-8 

77-4 

76-8 

76-8 

77-8 

77-5 

77-6 

77-4 

77-2 

76-8 

SOUTH  AIR-CHANNEL. 

On  April  1,  at  10.45  A.M.,  six  buckets  of  water 
were  poured  down  the  open,  upper,  outer  end  of 
south  air-channel ;  and  in  half  an  hour  afterwards  it 
began  to  trickle,  but  only  to  trickle,  through  the 
south  air-channel  mouth  in  the  King's  chamber,  and 
on  to  the  floor.     At  llh.  27m.  A.M.,  I  began  to 
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catch  i1^  as  it  thiu  came  out  of  the  mouth  of  the 
hkjle^  in  a  oaeHDunce  glass ;  and  tested  the  tempera- 
tures of  successive  fillings^  as  follows— 

lUk, -  74*5° 

Saoond. -  73*6 

ThM, -  74-2 

fbnrlb, -  74-5 

When  the  thermometer,  wet  with  any  previous 
experiment,  was  held  in  the  air  while  the  glass  cup 
was  refilling  ite  column  went  down  to  72'  and  11% 
pretty  quickly ;  and  with  more  time  would  go  down 
as  low  as  66'3^  But  this  was  an  effect  of  evaporar 
lion ;  and  the  true  temperature  of  the  water,  which 
went  on  trickling  for  more  than  half  an  hour 
tfarou^  the  au^channel  hole— -was  dose  to  74*6^ 
as  shown  by  the  thermometer  immersed  in  i1^  and 
kejpt  there,  on  each  occasion,  upwards  of  one  minute. 


SUMMIT  OF  GREAT  PYRAMID. 

April  10,  1865. — Observed  the  following  tem- 
peratures by  'Casella  0,'  placed  temporarily  in  windy, 
but  shaded  &om  sky,  places,— 


At  8  45  P.M.  appar.  solar  time,  temperature, 

8  54 

9  8 
9  14 

April  11,  0  25  a.m. 
0  47 
0  58 

Day-break, 
Stmriae, 
3r.B.— Spirit  minimiim  at  day-break  was  at 

VOL.  II. 


eO-O^'Fahr. 

57-3 

56-0 

55-4 

54-3 

53*9 

54-8 

50-0 

49H> 

61*0 


n 


tt 


o 
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MBTBOBOLOOICAl.  JOUBITAL» 


[sacT.  n. 


MEIEOBOLOOICAL  JOURNAL  AT  EA8T  TOMBS, 


«  nA» 

Air  BliMto-liempflBitai 

jAlfUAkT  IBOO.           1 

Air 
PresBore 

at 
StotioD. 

Dry-bolb. 

Wet-lmlk 

RAlf-Rflgii- 
taring 

Iffylmnm 

and 
(Minimun). 

MMOiTein. 

pcratore 
and  (Daily 

Baiwa) 

fromSaif- 

B«riattiing 

Tbetma. 

CoBpntii 

DiV. 

Hoot,  Jipp. 
SoUrtiine. 

Welder 

Viffioarii 

eiSelM 

or  Ah. 

By 
MtT.Th. 

By 

MiiLTh. 

1?14th, 

11  A.M. 
1  P.M. 

TnehM. 
30-25 
30-20 

58-4 
59-9 

*fdL 
57-6 
59-8 

•FWl 
51-4 
530 

•FalL 
(55-5) 

•  •  • 

•  •  • 

•  •  • 

34 
8*6 

2     „ 

80-18 

621 

62-0 

53-6 

•  •• 

•  t« 

8-5 

3  .. 

4  .. 

7   „ 

3016 
3016 
80-15 

60-4 
61-6 
606 

600 
620 
60-0 

51-9 
611 
62-6 

62-3 

•  ■  • 

69-2 
(«1) 

•  •  • 

3-2 

3-0 
84 

0  15tb, 

8  A-M. 

30-13 

57-9 

57-3 

511 

(57-0) 

•  ■  • 

9 

3-3 

10    „ 

3011 

61-9 

61-5 

55*6 

•  •  • 

•  •  • 

41 

0  p.m. 

3010 

66-9 

665 

55-6 

•  •  • 

•  •  a 

3-6 

3    „ 

30-06 

641 

635 

55-6 

67-3 

61-6 

3-8 

7    „ 

3010 

611 

603 

561 

•  •  • 

(11-5) 

4-3 

([16tb, 

8  a.m. 
10    „ 

80-14 
30-18 

56-0 
59-3 

65-5 
59-2 

51-3 
53*6 

(64-7) 

f  •  • 

•  •  • 

•  •  • 

3-8 

0  p.m. 

3013 

623 

620 

536 

•  •  • 

•  •  • 

3-5 

^nth, 

3    „ 

7    „ 

7  A.M. 

30  12 
3015 

30-21 

63-3 
61-0 

48-4 

63  0 
60-8 

48-2 

51-8 
54-9 

43-8 

•  •   • 

67-6 
(47-6) 

•  •  • 

69-3 
(16-4) 

•  •  • 

8-0 
40 

2-7 

9    » 

30-24 

67  3 

57-0 

500 

•  •  • 

•  •  • 

3.2 

0  p.m. 
3    ,. 
7    .. 

30-17 
3016 
3018 

64-3 
64-3 
60-3 

63-2 
640 
600 

540 
550 
61-6 

•  •• 

•  •  • 

65-5 

•  •  • 

•  •  • 

08-0 
(W-O) 

34 
3^ 
3^ 

■or.  iv.] 


AT  EAST  TOMBS. 


til 


OJiK 

ATPTRAMTD  HIU;  IH  thx  txab  1866. 

-- ~ 

QfffY^^ 

WlB 

d 

, 

Cm 

Qutt- 

^^._      aaA  .  ■ 

Veloetty 
faimUM 

Dlxw- 

Bniiiki. 

3Sm 

Yapoyf 

tttj 

0-ia 

Qwdttjr. 

hour. 

tkm. 

MMffWK  ft 

nliloftiot 

or  Air. 

GndM. 

61 

2-1 

2 

K. 

{"ffflJ***"^"^ 

•s 

2-2 

Oin!i%  • 

1 

V. 

M 

2-7 

(  CSinis  aod    ^  ) 

0 

0 

M 

2-6 

CSmu,  •        • 

1 

N. 

40 
68 

8'2 
2-8 

10 

CSmu,  • 

1 
0 

V. 
0 

jlteiliMm  uid  Bbovm 

62 

2-0 

10 

( CSm-finiti       ) 
and&imlraa, 

0 

0 

r]ltiM,)iM]r,liilfflbgliilf 

06 

21 

10 

C^nro-itrati 
(     andcirruB,     ) 

0 

0 

f  night  ■howtr  of  nln 
(  About  9  a.m. 

48 

8-8 

7 

CirroHitratiy 

0 

0 

67 

2-8 

10 

( Cirro-strati       ) 
(     and  oirmi,    ] 
Nimbii% 

1 

H.W. 

CloudB  look  Ywy  witaqr. 

72 

1-7 

10 

8 

H.W. 

jOooMioiial  nin  drop- 
1  pta«. 

72 

W 

0 

0 

0 

0 

68 

1*8 

0 

0 

1 

N. 

(Smoke    tumging   orw 
1  Cairo. 

68 

2*8 

0 

0 

0 

0 

( Smoke  lUn  htngi  oTer 
t  Cairo. 

48 

8-6 

0 

0 

0 

0 

68 

2-0 

0 

0 

0 

0 

fA   few   ftan    ihiBing 
t  Ivlghtly. 

70 

1-2 

5 

Cirrus  . 

0 

0 

f0  roee  bjoompoM  S. 
tt  &  over  8.  end  of 
MasaraBilL 

60 

21 

5 

Cirmi,   . 

0 

0 
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0 

0 

46 

4^ 

2 

CumnluB, 

0 

0 

36 

63 

2 

Cirrus   . 

2 

47 

4^ 

S 

CUIDUIIU, 

13 

H. 
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IWl. 

ODopuM 

Dry-bulb, 

Self-Hflgta- 

MeutToa 
pentun 

D«r 

^^'^& 

Wet-bulb. 

IsrtDg 

nnd 
(HiDlminD). 

oUb. 

M„^.V 

By 

KUI.TJL 

Incho.. 

•F-A- 

■v^ 

•Fm. 

•Fih 

•F.h. 

Gnfm 

tri7th. 

7  A.1I. 

30  34 

65-6 

65-0 

67-6 

(59-5) 

4-1 

30-33 

68-8 

68-3 

67-6 

3-8 

30-28 

74-0 

73-B 

66-1 

3-0 

30-21 

75-8 

7B-4 

57-0 

3-1 

30-20 

72-6 

72-2 

58-5 

7e'8 

69-0 

i* 

8    „ 

30-22 

70-0 

696 

67-6 

(19-6) 

1-6 

a  18th. 

5  a.m. 

30-22 

60-2 

69-G 

65-4 

(69-0) 

41 

30-21 

74-3 

73-7 

68-8 

... 

3-6 

3015 

76-6 

760 

56-6 

3-0 

30-25 

70iJ 

69-7 

E8-5 

76-6 

68-6 
(15-9) 

3-9 

819th. 

30-36 

66-1 

64-8 

68-6 

(62-5) 

4-5 

30-38 

68-0 

67  5 

60-0 

4-S 

30-35 

741 

73-8 

60-2 

3-9 

30  28 

75-4 

750 

56-6 

3-0 

30-33 

70-e 

70-2 

57-3 

76'-0 

68-6 

3S 

10    ',', 

30-39 

37-0 

66-6 

67-7 

(148) 

4-0 

USOOi, 

6  A.K. 

30-35 

ei-8 

613 

56-5 

(60-0) 

4-3 

10    .. 

30-37 

GOO 

68 -5 

681 

3^ 

0  P.K. 

30-33 

72-4 

72-0 

67  0 

3-3 

30-26 

72-0 

71-7 

667 

3-2 

8    „ 

30-31 

66-7 

66-4 

566 

72-7 

66-2 
(161) 

37 

Sairt, 

6  A.H. 

30-3^ 

68  0 

57-3 

61-0 

(65-2) 

3-3 

30-34 

600 

59-5 

521 

33 

30-33 

62-5 

62-0 

52-0 

3-2 

30  33 

63-1 

64-8 

52-8 

3-0 

10    .. 

30-33 

67-1 

65-8 

536 

3-0 

11  .. 

30-29 

63-4 

67-6 

54-2 

3fl 

30-27 

70-0 

69-6 

54-6 

3-0 

30 -2S 

71-4 

710 

55-4 

3-0 

30-23 

716 

712 

66  1 

3-3 

30-2! 

71-4 

70-9 

67-5 

3-5 

30-21 

71  6 

70-8 

57-6 

3-6 

5    ," 

30-21 

71-0  1    70-5 

651 

725 

64 -S 

3-0 

6    ,. 

30  24 

09-6  1    691 

56  0 

(171) 

3-1 

■or.  IT.] 
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^...«» 

Clondt 

w,- 

BUMTkl 

Compatad 

s 

Quiitr. 

Velodtjf 

Dtree- 

UOD. 

ss? 

Weight  of 

UelM 

eabis  foot 
UTAH. 

Q„J^ 

60 

28 

0 

0 

Bus  on  borlKia. 

48 

3-0 

0 

0 

33 

61 

0 

0 

31 

6-6 

Cirro*   .         . 

0 

0 

42 

6-0 

0 

0 

46 

44 

0 

73 

1-8 

0 

IFnputng  to  itirt   tor 

30 
31 

6-9 

6 

0 

\    »tU,»i.M. 

48 

41 

0 

M 

2-4 

10 

Comnlo-rtniti, 

0 

60 

3-0 

0 

43 

62 

0 

33 

6-5 

0 

0 

44 

4-6 

Cimi.,    . 

w. 

65 

3-3 

Cirrui,  . 

w. 

70 

19 

10 

^, 

M 

3-0 

Cumulo-«tr»ti, 

88 

6-3 

CimiB.    . 

38 

5-3 

0 

HB. 

fiS 

36 

0 

0 

16 

N 

& 

61 

21 

0 

0 

^ 

68 

26 

0 

0 

61 

0 

0 

46 

3-8 

10 

„ 

i   qu.nt. 

42 

43 

16 

89 

4-6 

20 

37 

6-0 

20 

38 

6-3 

20 

38 

53 

20 

42 

4-9 

18 

42 

49 

0 

15 

36 

5-3 

0 

13 

39 

48 

2 

Cimw,   . 

12 

" 

258 


METEOBOLOGIOAL  JOUBNAI^ 


[sect.  IV. 


APftiLl805. 


Day. 


$21(rt, 


l2  22d, 


Air 
PreMure 

at 
Statioii. 


Hour,  App. 
Solar  time. 


©23d, 


(I24tli, 


7.4p.m. 

8 
o 


8  A.1I. 

9    „ 

6  P.M. 

7    ., 

7  A.M. 

9  „ 

4  P.M. 
6  A.M. 

9    „ 

0  P.M. 

3     „ 


i  26th. 

8  A.M. 

0  P.M. 

3    „ 

S26th, 

7  A.M. 

9     „ 

3  P.M. 

9    „ 

1^27th, 

7  A.M. 

0  p.m. 

9    „ 

$28tli, 

7  A.M. 

3  p.m. 

Inches. 
30-29 
30-32 
30-36 

30*32 
30-34 
30-28 
30-28 

30-28 
30-28 
30-10 

30-05 
30-08 
3006 
30-03 

30-26 
30-23 
30-17 

30-34 
30-34 
30-32 
30-34 

30-40 
30-36 
30-40 

30-46 
30-33 


Air 


Dij-bolb. 


By 

Maz,Th. 


•Fah. 
67-4 
66-6 
63-6 

64-6 
66-6 
74-0 
71-0 

62-0 
71-6 
83-5 

72-6 
86-6 
88-5 
88*5 

673 
76-6 
79-0 

64-6 
69-6 

80-2 
72-7 

64-6 
77-0 
70-3 

66-1 

781 


By 

Mln.  Th. 


*Fah. 

67-0 
65-0 
62-8 

64-2 
66-2 
73-8 
70-4 

61-5 
71-2 
82-8 

72-2 
85-0 
88-0 
88-0 

66-9 
76-2 
78-5 

64-0 
69-0 
80-0 
720 

641 
76-6 
70-0 

66-8 
77-8 


Wet-tmllk 


Self-Begli- 
tertng 

MaxiuQffi 

and 
Pfinimiuii). 


•Pah- 
54-2 
54-2 
531 

54-6 
54-6 
56-1 
57-2 

56-0 
59-0 
62-0 

59-6 
63-6 
67-6 
68-1 

58-6 
59-6 
61-0 

67-6 
590 
61-8 
61-0 

57-6 
59*6 
591 

58-0 
57-6 


•Pah- 


(65-6) 

••  • 

•  •  • 

74-5 

55-4 

•  •  • 

84-2 

(62-0) 

••• 

89-0 
(620) 

79^ 
(61-0) 

•  •  • 

•  •  • 

81-0 
(61-0) 

•  •  • 

80-5 
(610) 


pearatore 
aiid(IMl7 

fkom  Sen- 


66-0 

•  •• 

•  •  • 

71-4 
(25-5) 


75-5 
(27*0) 


70-2 
(17-5) 


71-0 
(20-0) 

• .  • 

76'-8 
(19.5) 


▼apovli 
of  AIL 


3-1 
3-3 
3-3 

3-5 
3-3 
3-0 
3-5 

4-1 
3-8 
8-6 

8-9 

37 
4^ 

4-6 

4-2 
8-7 
3-7 

4-3 
4^ 
3-7 
4-3 

4-3 
3-5 
4-0 

4-2 
3-0 


xot.it.] 


AT  EAST  TOHBS. 


aadHolibu*. 

aoodjL 

Wind. 

Remirki. 

OanpoM 

S 

<lii»Uly. 

IS 

Hon. 

^jg^.. 

42 
47 
50 

43 
3-6 
S'3 

3 
0 
0 

0 
0 
0 

12 
12 
10 

U.K. 

N.K. 
H.K. 

5S 
4S 
83 
4S 

33 
39 
6-1 
4-8 

0 
0 

4 
B 

0 
0 

Cimu,   . 
Clrnu,   . 

6 
10 

8 
12 

H.B. 

87 

21 
4-6 

0 

4 

0 

0 

Cimw,   . 

6 
2 
0 

B.B. 
K.B. 
0 

Huj. 

4S 
» 

38 
33 

4'8 
9-3 
88 

g-e 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 

0 
0 

(Hut  ■kr.  ud  whita 

67 
38 
3C 

31 
6-9 
69 

1 

0 
0 

Cirru.,   . 
0 
0 

4 

e 

4 

N.K. 
N.E. 

K.E. 

HuatUiboDL 
1   proTsd. 

63 

3i 

40 

24 
38 
7-3 
4'4 

0 
2 
2 
0 

0 
Cimu.   .         . 
Cirru*.  . 

0 

0 
3 

4 
IS 

0 

H.B. 
H.E. 

N.K. 

Hi»orerND.vJfej, 

93 
SB 

49 

26 
66 
4-1 

0 
0 

Cimii.  . 
0 
0 

2 

4 

4 

M.K. 
U.K. 

BuaoT»Nll<T>lkT. 

60 
2ft 

28 

7-3 

0 
0 

0 
0 

2 
1 

U.K. 
U.K. 

Hu>  ovn  Nile  ™il^. 
(  Air  ill  day  plauut  uxl 
1   Mmr 

CYCLE  OF  A  DAY. 

From  the  hourly  observatioDS  of  the  yarioos 
meteorological  elements,  taken  throughout  a  day, 
generally  once  a  week, — mean  representations  for 
every  hour  observed,  have  been  deduced  for  each 
month ;  and  &om  such  monthly  means,  the  means 
for  the  whole  four  months  have  been  obtained  and 
inserted  in  the  following  table  prepared  for  each 
hour  throughout  the  twenty-four.  Some  of  the 
hours — as  those  from  1 1  p.m.  to  5  a.m. — ^have  been 
supplied  by  an  interpolating  curve  prepared  from 
the  rest  of  the  observations. 

The  complete  day  thus  instrumentally  described 
at  twenty-four  equidistant  points  along  its  circum- 
ference, will  represent  an  average  day  in  Egypt^ 
between  February  and  March ;  a  period  at  and  about 
which  many  travellers  and  invalids  may  desire  to 
know  the  vicissitudes  they  will  have  to  imdergo  ; 
or,  by  referring  their  own  observations  there  at  the 
instant  to  a  normal  statement,  to  ascertain  when  any 
of  the  Egyptian  meteorological  elements  are  in  an 
abnormal  condition,  and  some  changes  of  weather, 
possibly  a  severe  sand-storm,  may  be  looked  for. 

N.B. — The  mean  barometrical  height  is  not  to  be 
looked  on  with  much  confidence,  as  the  instrument 
employed,  experienced  an  injury  on  the  return. 
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preventdng    its  due  comparison  with  a  standard 
barometer. 


HSTKOSOLOOT  OF  A  HkAH  DaT  AT   EaST   ToMBS,  PYRAMID    HlT-T,,  DUBIMO 

THX  KoiiTHS  or  Janoast,  Tssruaxy,  Makoh,  and  Apkil  (thk  hoifbb 

FBOH  1 1  P.H.  TO  5  A.M.  mCLUBlTB,  BKIHQ   BUPPLIXD  rBOH  AN  IltTKRPO- 
LATIKO  OVXTB). 


11.W. 

1 
1 

1 
1 

1 

1 

i 

1 

I 

1 

'     1 
1 

Cop. 

Died 

ELutl- 

dtrof 

louto- 
nl«t)i( 

Belt 

tlon 

Inehu 

ncha 

ln.<h». 

Orrnitm. 

Gntot 

Oa.1i, 

3018 

59'8° 

+  3-^ 

fl26'= 

7-2° 

0'3I 

3-5 

2-2 

62- 

318 

58-S 

SI -8 

..q 

6-7 

■31 

3'4 

2-0 

62- 

■17 

57-2 

6.1 

610 

6-2 

-30 

3-4 

19 

64- 

■17 

+  J1 

fi6-S 

T-.    500 

l:« 

6-2 

■29 

33 

1-8 

64- 

4    „ 

■18 

-Q 

55-6 

7.8  i  49-4 

4-4 

6-2 

-28 

3^2 

18 

64- 

-20 

55'3 

8..    49-2 

6'1 

■28 

31 

18 

65- 

■22 

56-5 

6.9  150-2 

3.6 

6-3 

-29 

3-3 

I'S 

64- 

7    ., 

■23 

-OS 

G8'6 

4.a  'El '9 

6-7 

-31 

3-5 

20 

63- 

■23 

-.Oi 

61-2 

+  ,.,    63-3 

+  a.i 

7-9 

■31 

3-6 

2-5 

68- 

23 

-■OS 

64  0 

-0.6    54-5 

95 

■32 

3-5 

3'1 

63- 

10    " 

■23 

-.OS 

66'2 

-..8    55-3 

10-9 

■31 

3-4 

3-6 

48- 

11    .. 

-22 

680 

-,.6    66-7 

-,,9 

12-3 

31 

3-4 

41 

46- 

Op.h. 

-19 

-.« 

693 

-,.9    563 

-.■5 

13-0 

■31 

3'4 

4-7 

42- 

■16 

701 

-6.,    56-7 

13-4 

31 

3-4 

4-0 

42- 

'14 

70-3 

-6.9 

56^6 

-a.8 

13.7 

■31 

34 

47 

41' 

3    „ 

■11 

■^ 

70-5 

66-8 

137 

■31 

34 

4-8 

42- 

-11 

■T 

703 

-6.9 

56 '6 

-».B 

13  7 

■31 

3'4 

4-8 

41- 

■11 

691 

56  1 

13^0 

'31 

34 

4-4 

44^ 

■13 

■OS 

67^8 

66'8 

12-0 

■32 

3-6 

4-0 

4ft- 

7    „ 

■16 

+  .OI 

66-4 

-3-0 

55^6 

-1-8 

10-8 

■32 

36 

3'6 

48- 

■18 

* 

64-8 

-'■* 

M-8 

-,.<, 

10-0 

■32 

3-6 

33 

61- 

■19 

63-4 

54-7 

-0.9 

8'7 

-32 

36 

2^ 

65^ 

10    „ 

■19 

622 

64-1 

8-1 

■32 

3-6 

2-6 

68' 

11     .. 

■19 

-«l 

61  ■O 

-*-l-4 

63 '4 

-t-'M 

7-6 

-32 

3-6 

2-A 

60- 

Me.n) 

iDChu. 

of2i  1 

3028 

63-4'' 

63  8° 

96° 

bo««,i 

METEOEOLOGY  OF  THE  MONTHa 

In  the  following  tabl^  both  the  means  and  ex- 
txemes  from  all  the  daily  meteorological  obBervations 
are  entered  for  each  month  separately^  and  succes- 
sively, to  show  the  weather  history  for  the  time. 

The  chief  anomaly  will  then  be  seen  to  consist 
in  the  extra  heat  and  drought  of  the  month  of 
MarcL    For  heat,  the  temperature  of  96*1''  Fahren- 
heit, sufficiently  realizes  that  element ;  while   for 
drought,  the  most  instructive  return  to  look  at^  is 
probably  that  of  *  the  weight  of  vapour  required  to 
*  saturate  a  cubic  foot  of  air,' — ^for  such  return  ex- 
presses so  closely,  in  its  variations,  the  actual  effects 
experienced  on  the  human  skin.    Now  in  Scotland, 
the  mean  amount  required  in  the  same  month  of 
March,  was  0*5  grain  ;    and  in  Jime,  the  diyest 
month  of  the  whole  year,  it  was  1*1  grain  ;  but  at 
East  Tombs,  Great  Pyramid  hill,  in  March,  the 
the  mean  quantity  required  there  was  3-8  grains ; 
and  the  maximum  quantity,  on  one  special  occasion, 
was  no  less  than  13*8  grains. 
/     Hence  there  are  peculiar  effects  produced  by 
/  Egyptian  heat,  on  account  of  its  accompanying 
\  dryness  :  while  even  in  the  element  of  heat  alone, 
V   it  may  be  interesting  to  point  out,  as  respecting 
I    medical  climatology,  that  the  coldest  months,  or 
January  and  February,  at  the  Great  Pyramid,  were 
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3"*  wanner  than  the  warmest  months,— July  and 
September  of  the  same  year,— proved  to  be  in  Scot- 
land. But  to  enable  the  reader  to  judge  more 
particularly  of  the  differences  between  the  two 
climates,  a  table  of  the  Scottish  meteorology  is 
introduced  on  page  264. 

East  Tombs,  Lat.  29''  59'  N. 

MSTBOBOLOOICAL  ABSTRACT  OF  EACH  MoNTH  OBSXBYXD  IN  186A. 


BaltfMta. 

Jan. 

V«k 

Maitsh. 

• 

April 

Goienl 

Putknilar. 

K^V% 

Bttome- 
trical    * 

Mean  height, 

Greateit  height  on  any  oocanon, 
Least  height  on  any  oocauon,   . 
Extreme  monthly  range,  • 
Mean  aemi-daily  range,     . 

Inohea. 
3013 
30-26 
29-89 
0-37 
0-05 

Inches. 

3011 

30-38 

29-69 

0-69 

0-07 

Inches. 

3014 

30-39 

29-78 

0-61 

0-08 

Inchea. 

30-29 

30-50 

29-86 

0-64 

0-08 

Teimpera- 
tuzein   « 
■hade. 

Mean  tempentnre,   .        •        •        • 
Hi^^ieet  temperature  on  any  occanon, 
Loweat  temperature  on  any  oooaaion, 
Extreme  monthly  range,  . 
Mean  aemi-daily  range,    . 

•Pfch. 
61-3 
76-8 
47-6 
29-3 
6-9 

*Fkh. 
61-4 
76-6 
46-5 
30*0 
7-6 

*Fah. 
68*5 
961 
510 
45-1 
8-5 

•Fah. 

67-5 
890 
540 
350 

8-7 

f 

Mean  weight  of  yapoor,  in  graina,     . 
Mean  homidity  relative,    . 

37 

60-0 

2-4 

3-0 

490 

3-1 

3-8 

50-0 

3-8 

3-8 

490 

3-7 

Moutnrs 
inshade,^ 

OrettMt  weight  Tftpoor  on  any  occasion,  in  gn., 

Greatest  humidity             „ 

Least  required  vapour       „        in  grs., 

5-3 

92-0 

0-4 

4-8 

76-0 

1-2 

6-0 

76-0 

M 

51 

760 

1-5 

V 

Least  weight  of  Taponr  on  any  occasion,  in  gn.. 

Least  humidity                  „ 

Greatest  required  viqpour   „        ingnL, 

2-7 

32-0 

6-8 

1-8 

28-0 

6-6 

2-3 
12-0 
13-8 

2-9 

290 

9-8 

dood. 

Quantity  of  0^10,   .... 

3-6 

2-9 

3-0 

2-4 

1 

Mean  velocity  in  miles  per  hour. 
Mean  direction,         .... 

1-6 

4-6 

fcW. 

5-2 

5-4 
]r.]r.& 

Rain, 

Number  of  days  on  which  it  fell. 
Depth  fallen ;  insensible. 

1 

0 

1 
0 

1 

0 

0 
0 
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SOOTLAND,  hkr.  56^  30'  N. 

Elevatiok  above  aKA  =  3072  inchsb.  ' 

MSTBOBOLOOICAL  ABSTRACT  OF  BACH  MONTHy  FBOH  TUX  SOHKDULES 
OF  THE  MeTEOBOLOOIOAL  SoCIBTT  OF  SOOTLAKD  IN  1865. 


SatUeets. 

Jan. 

Fbbu 

MsrrJi. 

•  -  " 

Cknetsl. 

Farticiilar. 

April 

Inches. 

Inches. 

Inehea. 

IJUJML 

f 

Mean  height,  reduced  to  the  sea  level. 

29-41 

29-80 

29-89 

30-11 

Buome- 

Greatest  height  on  any  occasion  ? 

30-27 

30-66 

30*48 

304S 

trical    < 

Least  height  on  any  occasion  ?  . 

28-55 

28-94 

29*30 

29-77 

P^resiare, 

Extreme  moothly  range,    . 

1-71 

1-72 

1-18 

0« 

V 

Mean  semi-daily  range,     . 

•  ■  • 

... 

•  a  a 

•  •• 

•Pah. 

•Fah. 

*FUl 

•f^ 

Tempera- 

Mean  temperature,* 

34-6 

33-9 

37-3 

46-5 

Highest  temperature  on  any  occasion. 

57-5 

521 

58*8 

77^ 

tore  in  * 

Lowest  temperature  on  any  occasion, 

-4-0 

-11 

14-7 

23-0 

shades 

Extreme  monthly  range,   . 

34-7 

33-9 

28-6 

394 

V 

Mean  semi-daily  range,     . 

4-6 

4-6 

5-4 

80 

Moisture  \ 
in  shades  j 

Mean  weight  of  vapour,  grains. 

2-1 

2-1 

21 

3-0 

Mean  humidity  relative^    . 

87-0 

88-0 

85-0 

83-0 

Mean  required  vapour,  grains,  . 

0-2 

0-2 

0-5 

0-6 

Qoad, 

Quantity  of  0—10 

6-2 

7-1 

6-4 

5^ 

Wind,     1 

Mean  velocity  in  miles  per  hour  ? 

20-0 

16-0 

18-0 

15-0 

Mean  direction,         .... 

w. 

S.B. 

N.W. 

8.W. 

Rain,     \ 

Number  of  days  on  which  it  fell. 

17 

14 

15 

8 

Depth  in  inches,       .... 

3-73 

2-91 

2-05 

0-94 

June. 

July. 

Aoguat 

Sapi 

•Fah. 

•Fah. 

•Fah. 

•F»L 

*  The  mean  temperatores  of  the  four  wannest ) 

571 

58-4 

56-1 

58-0 

months  of  the  year  1865  were  as  follows  : —  ( 

And  the  mean  weight  of  yapour  in  cabic  foot  i 
of  air,  in  grains, ) 

4-1 

4-4 

4-4 

4-5 

Mean  humidity  relative^         .... 

81-0 

82-0 

87-0 

86-0 

And  mean  required  vapour  to  saturate  a  cubic  ) 
foot  of  air,  in  grains, ) 

1-1 

1-0 

0-6 

0-7 

I 

I 


MEAN  DAILY  TEMPERATUEE,  in  the  Shade. 

In  extracting  the  ntunbers  for  this  return  from  the  Meteorolo- 
gical Joumaly  first,  as  given  by  the  self- registering  thermometen 
only, — the  simple  precaution  has  been  observed,  of  comparing 
each  day's  maximum  temperature — not  with  the  low  temperature 
of  the  previous  night  alone,  or  the  following  night — but  with  the 
mean  of  the  two  nights.  The  range  thus  obtained  has  been 
divided  by  two,  in  order  to  present  the  quantity,  the  simple 
addition  or  subtraction  of  which  will  at  once  give  either  the 
ynftTimnm  or  minimum  temperature. 


Day  of 

Juraaiy. 

Febmary. 

March. 

April. 

Month. 

Mean       Se 

tni* 

Mean 

Semi. 

Mean 

Semi. 

Mean 

Seni. 

tempera-     d> 

LOy 

tempeia- 

iiaOj 

tempera- 

daily 

tempera- 

daily 

tore.        «« 

ige. 

tore. 

rmnge. 

ture. 

raaffe. 

tore. 

range. 
xo-8* 

1 

•  •  •                         * 

•  • 

66 -O- 

xo-s* 

60  ■2- 

7i* 

74-4* 

2 

1  •  • 

621 

6o 

60-4 

70 

68-4 

S-6 

8 

»  •  • 

61*6 

4-8 

61-2 

7*4 

66-2 

7a 

4 

>  •• 

61-6 

7< 

62*4 

7« 

641 

8-x 

6 

■  •• 

637 

9'9 

647 

7a 

68-6 

8-4 

6 

»  ■  • 

67-6 

8S 

64-6 

7-6 

66-8 

78 

7 

•  • 

66-6 

70 

63-3 

8-6 

66-9 

7  3 

8 

■  •  • 

610 

70 

610 

8-a 

67-0 

8-4 

9 

1  «  « 

69-8 

8 -a 

63-8 

94 

64-8 

75 

10 

>  •  • 

68-2 

8-3 

66-4 

80 

64-4 

7*9 

11 

•  •  • 

69-4 

9a 

71-9 

9'« 

•  •  • 

•  •  • 

12 

■  •  • 

677 

8-8 

76-6 

xa4 

64-6 

7 '9 

13 

■  •  • 

671 

8x 

66-8 

68 

64-2 

8  a 

14 

69^' 

n* 

68-6 

6-7 

66-6 

60 

66-6 

8-4 

15 

61-6          ! 

i8 

69-9 

71 

76-2 

9a 

67-4 

8-8 

16 

59-3          I 

}a 

65-8 

84 

83-6 

ia-6 

677 

8-5 

17 

680          : 

fS 

681 

7' 

76-0 

6a 

69-0 

9-8 

18 

60-6 

S'4 

66-4 

5-8 

68  3 

67 

68-6 

80 

19 

630          : 

r'o 

63-0 

7*6 

661 

65 

68-6 

7  4 

ao 

64-8          ( 

IB 

60-2 

7  a 

64-8 

6-6 

65-2 

7-6 

21 

61-4          . 

i'o 

61-8 

7  a 

68-9 

lO'X 

64-0 

8-6 

22 

62-8          ( 

S-8 

66-2 

78 

68-8 

118 

66-0 

9« 

23 

62-2          ( 

5-4 

62-0 

7  5 

80-4 

xai 

71-4 

ia'8 

24 

69-8          i 

r4 

66-2 

7  4 

78-8 

io"6 

76-6 

«3'S 

25 

687          : 

r-6 

66-6 

5-8 

707 

71 

70-2 

88 

26 

61-8          ( 

S'6 

67-4 

5"« 

69-6 

7  5 

71-9 

IOX> 

27 

62-0 

5  a 

68-0 

7  4 

69-2 

xo-8 

70-8 

98 

28 

61-6      ; 

r4 

60-0 

8  a 

66-9 

9X 

•  •  • 

•  •• 

29 

62-8         i< 

3'a 

•  •  • 

•  •  • 

70-6 

9*4 

•  •  • 

•  •• 

30 

62-3          J 

3  I 

• « • 

•  •  • 

74-2 

9a 

•  •  • 

•  •  • 

81 

66 

4         i< 

>"4 
59' 

•  •  • 

61-4' 

•  •  • 

69-4 

64 

•  •• 

•  •  • 

61-2'         ( 

7-5' 

BV 

67  ^^ 

8-7- 
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The  mean  temperature  for  the  whole  of  the  four 
months  observed  in,  appears  to  be  from  the  preceding 
returns  =  64'6^  But  there  are  some  causes  which 
may  make  this  result  rather  too  high ;  firsts  that  the 
minimnTTi  thermometer  being  of  alcohol,  and  large* 
bulbed,  is  more  sluggish  than  the  mercurial  maximumi 
and  does  not  equally  give  the  extremes  of  its  curve ; 
and  second,  that  the  stone  shelf  in  the  dining-room 
tomb,  where  the  minimuni  was  placed  at  nighty  was 
perhaps  rather  £EU*ther  within  solid  stone  protections 
than  it  ought  to  have  been,  with  due  regard  to  fine 
scientific  requirements:  points  which  were  better 
attended  to  with  the  ordinary  observations  of  tem- 
perature at  the  instant.  There  is  the  further  un- 
certainty too  with  this  method,  that  it  is  by  no 
means  necessary  that  the  mean  of  the  two  extremes 
of  the  daily  curve,  should  give  the  mean  for  the 
whole  day;  and  in  fact  Mr.  Glaisher  has  shown 
long  since  that  it  does  not 

Hence  the  result  from  the  TnaximuTn  and  mini- 
mum thermometers^  observed  every  day, — ^though 
the  popular  system, — ^is  probably  not  so  good  as 
that  from  the  simple  thermometers  observed  hourly, 
about  once  a  week,  throughout  the  same  four 
months ;  and  this  latter  method  gives  63*4.'' 

Assigning  the  latter  number,  therefore,  double 
weight,— ^perhaps  it  ought  to  have  more, — the  mean 
of  the  whole  meteorological  observations  on  the  at- 
mosphere, for  the  mean  temperature  at  East  Tombs 
during  the  months  of  January,  February,  March, 
and  April,  of  the  year  1865,  =  dZ'S''  Fahr. 


SPECIAL  STOEM. 

The  severest  storm  experienced  at  the  Pyramids 
during  the  first  four  months  of  1865^  was  midoubt- 
edly  that  which  ctdminated  on  February  3,  at  4h  A.M. 
The  barometer  steadily  decreased  during  four  days 
from  30*16  to  29*69^  and  then  as  steadily  rose  from 
that  point  to  30*17  in  the  course  of  the  three  fol- 
lowing days.  During  the  sinking  of  the  barometer, 
the  wind  veered  from  south  gradually  to  south-west, 
and  during  the  rising  from  south-west  to  west,  the 
maximum  velocity  occurring  soon  after  the  maxi- 
mum fall  of  the  barometer.  Not  a  drop  of  rain  fell» 
but  during  three  days  the  sky  was  dark  and  obscured 
with  sand,  which  seemed  to  fill  all  the  air ;  and  the 
difference  between  wet  and  dry-bulb  thermometers 
was  occasionally  10*",  at  a  shade-temperature  of  65^ 

The  unporJee  of  to  stonn  i»  L  U.  be  judged 
on  European  principles  by  the  amoimt  of  raiQ, 
which  was  nothmg,  because  the  region  is  a  '  rainless 
region  ;'  nor  is  it  to  be  judged  from  the  whole  fall 
of  the  barometer,  which  was  not  more  than  0*47 
inch,  because  the  latitude  parallel  is  one  of  small 
barometrical  variation;  but  it  is  to  be  compared  ^ 
only  with  the  other  weather  phenomena  of  its  own 
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locality^  and  especially  is  it  to  be  weighed  by  the 
long  period  of  uninterrupted  fall,  and  then  the 
almost  equally  long  period  of  uninterrupted  rise  of 
the  barometer,  lasting  altogether  for  a  whole  week^ 
-and  indicating  a  wide-spread  and  truly  grand  dis- 
^  turbance  of  the  atmosphere.  Seeing*  too,  that  such 
disturbances  are  always  of  a  dynamical  or  locomo- 
/  tive  order,  we  may  ask  whence  did  this  storm  come 
to  Egypt  ? 

From  the  southern  parts  of  the  North  Atlantic, 
is  the  first  idea ;  and  one  still  to  be  tested ;  for 
though  the  admirable  daily  bulletins  of  the  Imperial 
Observatory  of  Paris  show  little  or  nothing  of  it^ 
they  may  not  extend  their  weather-maps  far  enough 
southward,  for  the  earlier  history  of  the  storm  ;  as 
they  certainly  do  not  far  enough  eastward  to  repre- 
sent Egypt.  The  range  of  those  maps  is  indeed 
essentially  West  European,  though  they  have  a  little 
of  North-west  Africa,  and  some  parts  of  Russia, 
within  their  bounds.  Still,  as  most  admirable  things 
of  their  kind,  and  quite  unique, — their  indications 
deserve  to  be  chronicled  on  the  present  occasion, 
though  they  are  only  negative  :  and  stand  thus : — 

During  the  several  last  da3rs  of  January,  no 
noticeable  phenomena  disturbing  the  weather. 

On  February  1,  8L  A.M.,  a  most  serious-looking 
set  of  concentric  barometric  circles  over  England 
first,  and  then  Europe ;  lowest  descent  of  mercurial 
column  =  28*6  inche& 

On  February  2,  SL  a.m.,  more  moderate  baro- 
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metric  curves^  but  in  nearly  similar  positions  } 
lowest  barometrical  height  =  29*1  inches ;  greatest 
height  anywhere,  at  Gibraltar^  and  =  30'1  inches. 
But  eastward  of  Sicily  a  new,  separate,  and  distinct^ 
centre  of  barometrical  depression  is  indicated, 
having  for  its  lowest  reading,  29*3  inches. 

On  February  3,  8L  A.M.,  less  marked  curves  of 
the  European  system,  whose  centre  and  lowest  point 
is  over  France,  and  reads  29*1  inches.  The  East- 
Sicilian  system  is  gone. 

On  February  4th,  8L  A.M.,  the  weather  calm  and 
settled,  and  all  European  barometric  heights  very 
uniform. 

Hence  arises  the  conclusion,  that  the  Egjrptian 
storm  was  not  felt  in  West  Europe;  though  the 
centre  of  barometrical  depression,  indicated  on  the 
morning  of  February  2  as  being  eastward  of  Sicily, 
may  have  been  connected  with  it, — when  pursuing 
a  path  BomethiBg  like  eaat-north-east,  or  moving 
against  the  trade- wind  current ;  and  in  latitudes 
between  35'  and  25'  north,  when  near  15'  of  longi- 
tude east  of  Greenwich. 

But  what  of  the  storm  when  farther  east,  suppos- 
ing such  to  be  its  track  ? 

The  following  observations  bearing  on  this  point 
have  been  kindly  furnished  by  the  Meteorological 
Society  of  Scotland  from  their  observer  at  Jeru- 
salem ;  and  indicate,  as  well  as  single  daily  observar 
tions  may  be  expected  to  do,  that  the  storm 
culminated  there  on  February  3  ;  was  marked  by 
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larger  and  longer  continaed  barometric  depression 
than  in  Egypt ;  had  similar  south-west  wind,  though 
of  no  great  strengtih,  accompanying  its  central 
position ;  and  was  distinguished  by  nearly  two  inches 
of  rain,  with  much  thunder  and  lightning : — 

Mbtbosolooical  Socdbty  of  Sootland. 
Station — Jebubalem. 

Latitude,  SV  46'  45'  h. 

Longitude,  35''  13'  Ea8t 

Distance  from  sea  =  35  miles. 

Height,  station  above  aea  s  2400  feet  s  Bar.  coir.  +  2*536 

inches. 
Obsenrer — Db.  Thomas  Chapuk. 
Time  of  observation  =  9h.  a.h. 


Wind. 

Cloode. 

Date, 
186& 

Baro- 
inoter. 

Max.Th 

MiiuTh. 

Dm 
balk 

Wet- 
bnlb. 

Rain, 
inches. 

NokK 

Force. 

Direc- 
tion. 

0—10. 

Jan. 

Inches. 

Fahr. 

Pahr. 

Pahr. 

Fahr. 

29 

27-632 

56-9'' 

42  6** 

62-*' 

49-6° 

1 

B. 

•  •  ■ 

0 

30 

492 

600 

440 

66- 

600 

0 

N.B. 

•  ■  • 

0 

31 

•397 

66-5 

49-6 

649 

47-0 

0 

B. 

•  •  • 

10 

FCB. 

1 

•322 

69-5 

606 

66-0 

47-6 

1 

N.W. 

•  •  • 

0 

2 

27137 

67-5 

43-6 

44-2 

41-8 

1 

8.W. 

•  ■  • 

7 

fBain  began 
atS.90pji; 

* 

3 

26-972 

631 

440 

480 

44*2 

3 

S.W. 

•060 

7 

<  mnchlin^t- 
ning  and 
i^  thunder. 

4 

27-247 

61-6 

440 

461 

461 

3 

8.W. 

1-776 

10 

Numbers    of 

6 

•362 

66-0 

46  0 

66-8 

471 

3 

S.W. 

•  •  • 

0 

the    donda 
entered  ftom 
descriptioa 
partly.— 

<ap.a) 

6 

•472 

68-6 

490 

63-2 

61-6 

0 

N.W. 

■  •  ■ 

6 

7 

•422 

61-6 

600 

64-9 

48-0 

0 

N.W. 

•  •  • 

10 

*  No  other  case  below  27-  inches,  all  through  January  and  February. 


SECTION  v.— MISCELLANEOUS  AND  COM- 
MUNICATED MEASURES. 


MEASXJBES  OF  THE  SECOND  PYRAMID. 

Angle  of  elevation  of  each  side  of  the  casing  near 
the  summit  of  the  second  Pyramid^  measured  ap- 
proximately from  below ;  i.e.,  with  the  sextant  hori- 
zon from  the  top  of  the  rubbish-mound  in  the  middle 
of  each  side,  on  April  7  and  8  : — 

Angle  of  East  face  of  casing, ■>  52°  57' 

,,       Soath        „  ->  52  52 

West         „  -  52  49 

North        „  -  52  42 

Mean,     -     52^  5(y 
SABCOPHAGUS  OF  SECOND  PTEAMIB. 

Situated  near  the  western  end  of  the  grand 
chamber,  which  is  dose  to  the  centre  of  the  base  of 
the  Pjrramid.  Length  of  this  chamber  runs  east 
and  west ;  roof^  angular  ;  walls,  of  limestone,  appa- 
rently excavated  in  rock  of  hill,  and  salt-incrusted. 
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Floor  near  sarcophagoSy  is  of  granite^  mucli  broken  up 
(by  Mr.  Perring,  in  his  search  for  an  under  diamber). 
Sarcophagus  of  red  granite,  with  its  length  placed 
north  and  south ;  sunk  originally  in  floor  up  to 
level  of  biim,  quite  or  nearly  ;  measures,  excluding 
at  present  particular  consideration  of  the  grooves  for 
a  lid, — ^thus  on  March  2  and  14, — 


Sabcophaoub  of  Second  PrRAvn). 


Part  olwerred  at 

Outbids. 

IHSIDB. 

Length. 

Breadth. 

Height 

Length. 

Breadth. 

DepOL 

Inches. 

General,             .        .     ■» 

103-5 

41-8 

38-0 

•  •  • 

• « ■ 

••• 

Lowered  part  of  West )  ^ 
side,  eta,        .        .  )  *" 

36*4 

•  •  ■ 

•  ■  ■ 

••• 

West  side,                        « 

84-6 

•  ■  • 

••■ 

East  side,  .                 .     = 

84-6 

•  • . 

•  • « 

North  end,                       » 

•  •  • 

267 

••• 

Soath  end,         .         .     as 

•  •  • 

26-7 

« •  • 

North-East  comer,     .     s 

•  •  • 

•  •  • 

294 

Part  of  West  side  by  ) 
reason  of  groove  ledge, )  =" 

•  •  ■ 

•  •  • 

27-8 

Transverse  thickness  of  West  side,  all  along, 

East    „     below  ledge. 
North  end,  below  ledge, 
South  end. 


»« 


»« 


»> 


»i 


7*6  inches. 
7-6 
9*3 
9*4 


»» 


«f 


«« 


Had  once  a  cover^  still  to  be  seen,  which  fitted  on 
by  sliding  from  the  west,  like  a  sliding-lid  of  a  box. 
The  grooves  for  such  a  sliding-lid  are  cut  inside  the 
top  of  the  east  side,  and  north  and  south  ends ;  while 
the  west  side  is  entirely  lowered — ^to  the  depth  of 
the  groove — all  across  and  along  its  (the  west  side's) 
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upper  smface^ — except  a  small  portion  at  each  end, 
beyond  the  limits  of  the  side  grooves  there. 


Verticil  depth  of  this  groove^ 

Horuontal  breadth  of  its  bete  on  East  side, 
Do.  on  Sooth  end,  Sonth-east  comer, 
Do.  do.        Sonth-weat     „ 

Do.  on  North  end.  North-east      „ 
Da  da       North-weet     „     . 


1*6    inch. 

0-45 

M 

1-7 

11 

1-9 


The  outer  sides  of  the  grooves  overhang  towards 
the  top  and  to  the  centre  of  the  sarcophagus ;  so 
that  they  may  be  described  as  being  acute-angled  or 
dovetailed,  and,  as  such,  would  prevent  the  cover 
being  pulled  off  upwards.  It  was  further  prevented 
£x>m  being  pulled  off  horizontally  westward,  by 
having  holes  in  the  top  of  the  west  side,  into  which 
sliding-pins  fell  oat  of  the  bottom  of  the  lid,  when 
this  was  pushed  on  into  its  right  place.  There  are 
two  of  these  holes  only,  each  about  1  inch  broad, 
circular,  and  1  deep,  in  the  middle  of  the  western 
side  as  regards  breadth,  and  6  inches  within  the  in- 
side ends  of  the  interior  of  the  sarcophagus  as  regards 

length. 

The  lid  or  cover  was  found  lying  amongst  the 
broken  stones  of  the  floor ;  it  is  veiy  thick ;  the  full 
length  and  breadth  of  the  whole  vessel ;  and  with  a 
portion  only  of  the  under  side  chiselled  into  shape, 
to  enter  the  grooves  at  the  top  of  the  sarcophagus 
sides.  The  lid  measured  1037  inches  long;  42 
inches  broad ;  8*2  inches  thick  to  the  cut-out  part, 
to  suit  ledge  or  grooves ;  and  9*8  inches  thick  else- 
where. 

VOL.  11.  s 
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The  temperature  of  the  room  was  found  to  be 
thus,  by  Casella  0  :— 

Dm     m. 

At  5     0  P.1C -  75-0^  Mir. 

6   10    „ 74*5      ,, 

5  20    „ 74-6      „ 

5  30    „ 74-6      „ 

ENTRANCE  PASSAGE  OF  SECOND  PYRAMID. 

This  entrance  passage,  on  the  northern  face  of  the 
second  Pyramid,  is  merely  lined  with  red  granite ; 
or  formed  of  four  sets  of  granite  plates  thrust  into 
this  very  rude  general  masonry.  Of  these^  the 
plates  or  blocks  forming  the  roof  and  floor,  are  112 
inches  broad,  and  35  to  60  inches  thick ;  while  the 
plates  forming  the  walls  are  much  smaller  blocks 
placed  in  between  these  large  flat  ones  to  keep 
them  apart,  and  are  each  35  inches  broad^  47*8 
inches  high  or  thick,  and  41*7  inches  apart  the  one 
from  the  other  at  their  internal  faces,  to  form  the 
breadth  of  the  passage ;  which  passage  is  therefore 
41*7  inches  broad,  and  47*3  inches  high  transversely 
to  the  line  of  the  floor. 

Or,  by  a  second  measure — 

loehat. 
Vertical  height  of  said  passage, ss     62*3 

Height  at  right  angles  to  incline,  »■     47*2  and  47*4 

Breadth  at  top, —     41*7 

,,  bottom,     .......■■     41*6 

Distance  of  beginning  of  roof  is  soath  of  the  North 

end  of  basement, a     70*0 

West  wall  end  from  ditto «     50*0 

East  wall  end  from  ditto, ■■8*0 

The  ends  of  the  granite  blocks  on  the  east  side 
and  below,  are  not  quite  clear  of  the  side  rubbisL 
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ANGLE  OF  IKCLINATIOK  OF  ENTRANCE  PASSAGE 

OF  SECOND  PYRAMID. 

On  April  5,  the  Playfur  altitade-a2dmath  instru- 
ment was  erected  over  basement  beginning,  or  north 
end  of  this  passage ;  and  a  lamp-signal  was  placed 
near  bottom,  or  south  end  of  the  same,  on  a  heap 
of  rubbish,  about  1250  inches  from  the  instrument, 
measured  on  the  passage's  incline. 

Before  beginning  the  angular  measures,  the  lamp- 
gignal  was  examined  and  found  to  be  sensibly  in 
the  centre  of  the  passage,  as  regards  roof  and  floor, 
and  east  and  west  wall.  The  Playfair  instrument 
was  also  found  to  be  correct  between  the  east  and 
west  walls  of  the  passage,  but  somewhat  out  in 
height;  an  error  not  measured  quite  so  accu- 
rately as  it  ought  to  have  been,  but  believed  to 
amount  very  nearly  to  0'8-inch  too  high ;  or  that 
the  horizontal  axis  of  the  vertical  circle  was  27*0 
inches  vertically  above  the  floor  of  the  passage,  and 
2  5 '5  inches  vertically  below  the  roof  produced  opti- 
cally to  the  instrument's  position. 

While  taking  some  of  these  measures  near  the 
top  of  the  passage  inside,  there  was  an  involuntary 
testimony  to  the  angle  of  the  floor  of  the  passage 
being  greater  than  the  angle  of  repose  for  wood 
resting  on  granite,  with  some  sand  sprinkled  on  it 
too, — ^by  the  measuring-rod  sliding  away  of  its  own 
accord,  and  not  stopping  till  it  had  got  to  the 
bottom  of  the  whole  passage. 
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DIP  OF  ENTBAKOE  PASSAGE,  TO  THE  SOUTH. 


Rerenalnof 
circle. 

Mioroacope  A. 

Ifiorotcope  B. 

Angle  with 
indez-eiTor. 

Mean  aagla,  ear* 

xected  for  index- 

enror,  end  poeitiM 

below. 

Direct, 
Complement, 

Direct, 
Complement, 

Direct, 
Complement, 

26^25'48' 
63  20  44 

26  25  38 
63  20  38 

26  25  44 
63  20  41 

26'      ^ 
21       6 

25     53 
20    62 

25    61 
20    62 

26*  25' 55*' 
63  20  55 

26  25  46 
63  20  50 

26  25  53 
63  20  52 

Mean,   » 

1 26**   30'    IS' 
1 26    30     16 
1 26     30     18 

26*»   30'    17' 

The  coirectionB  applied  for  the  circle  being 
0'8-inch  too  high,  on  a  signal  1250  inches  distant^ 
being  -2' 12". 


AZIMUTH  OF  ENTRANCE  PASSAGE  OF  SECOND 

PYKAMTD. 

Set  telescope  to  Solar  focus ;  lamp-signal,  then,  a  disk  of  5'  in 
diameter,  but  with  a  bisectible  luminous  centre.     Relevelled. 


Time  by  watch. 

Object  obMnred. 

MiorofleopeA. 

lliCTO- 

soQpeB. 

Mean  of 
mioroecopee. 

h.  m.      s. 

5  55     0  P.M. 

Lamp-signal,    . 

57**  39'  59* 

40^  18* 

5r40'    9* 

i>           >> 

Again,  revening, 

237  40  27 

40  34 

237  40  30 

>>           »» 

Again,  reversing, 

57  39  57 

40  32 

57  40  14 

6  14    0    „ 

(  Polaris,    near  ) 
}    w.  elongation,  ( 

236    8  34 

8  39 

236     8  36 

6  21  30    „ 

1  Do.,    reversing  / 
/    telescope,        .  ( 

56    8  12 

8  42 

56     8  27 

6  29    7    .. 

1  Do.,     reversing  \ 
\    telescope,        .  ) 

236    8  48 

8  55 

236     8  52 

6  36    0    „ 

Lamp^signal,    . 

237  40  42 

40  39 

237  40  40 

SKrr.  v.] 
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The  following  being  the  steps  of  computation :- 


Lunp<«igiial,    aooordtng  ) 
to  teletoope  reverul,    .  )  "" 

• 

Lftrnp-signftl,      Meftn ) 
plmoet  oC     .                 .  ) 

Polarii  ftt  7  H  22ncL  time, 
M       7  18  52       „ 
M       7  26  29       „ 

57**  40'   9^ 
and  57  40  14 

or  237^40'30*' 
237  40  40 

67^40' 12^ 

and  237**  40'  36' 

236**   8' 36^ 
•••••• 

236    8  52 

56'*»  *8'27' 
and360    0    0 

Mean,  t-  7  18  54  aid.  time,» 
Add  elongation  of  star^ 
Weet  of  Pole  computed  >  t- 
for  time  ai  above,         .  ) 

Place  of  Pole,  or  North  )  ^ 
end  of  Meridian,  .        .  )  "" 

Bat    lamp-readingt     +  ) 

JloU^,    •           •           •           t  J 

Therefore      difference^ 
■howa  Pole  of  Pyramid  >  >■ 
Wegi  of  Pole  of  sky  by  ) 

236^   8' 44^ 
+ 1  37  25 

or  416**   8'27'' 
+  1  37  25 

237*^46'   9^ 

and  417**  45' 52^ 

237**  40^  12^ 

and  417**  40' 35' 

+    5' 57^ 

and       +   5' 17' 

Mean,  -  +  5'  37^ 

CASINO-STONE  PRAOMENTS,  OF  SECX)ND  PYRAMID. 

This  fragment  was  picked  up  amongst  the  rubbish 
of  the  western  side  of  the  second  Pyramid,  and 
contains  portions  of  three  worked  surfaces,  viz.,  the 
base,  the  bevelled  outside,  and  a  vertical  side-joint 

The  angle  of  the  base  with  the  bevelled  surface 
being  measured  with  the  reversing  caliper  apparatus 
and  circle  on  March  7,  1866,  in  Edinburgh, — gave 
52''  46^ ;  and  on  May  10,  1866,  without  looking  at 
the  former  return,  52*  52' ;  mean  =  52*  48'. 
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The  angle  of  the  base  with  the  upright  side-joint 
sui&ce  was  found  =  90''  5^;  and  the  angle  of  the 
bevelled  sur£ace  with  the  same  side-joint  was  found 
=  91''  10^ ;  the  increase  of  this  angle  over  the  other 
of  90**  nearly,  being  very  marked. 


PHOTOGRAPHa 


NEQAXIVES. 


These  photographs  were  all  taken  with  a  view 
solely  to  procuring  aids  in  scientific  inquiry.  Hence 
they  were  numerous ;  often  rather  peculiar,  both  in 
their  subjects  and  stations  (though  the  camera  was 
never  tilted,  but  on  the  contrary  levelled  by  spirit- 
level),  and  were  always  on  glass  plates.  The  impres- 
sions were  moreover  *thin*  photographically, — as 
rendering  them  more  suitable  to  copying  and  en- 
Urging  by  a  copying  camera  afterwarcls,-and  smaU 
in  size,  for  the  sake  of  portability ;  one-half  of  them 
being  taken  on  dry  plates  about  three  inches  square, 
with  a  lens  4*8  inches  in  focus ;  and  the  other  half 
on  wet  plates^  of  the  xmusually  small  size  of  1  inch 
square,^  with  a  lens  by  Mr.  Dallmeyer,  of  London, 
1'8  inches  in  solar  focus.  These  smaller  pictures 
were  the  work  of  an  apparatus  specially  arranged 
by  myself  for  the  occasion,  and  with  a  view  to 

>  i.e.,  the  imprened  pictarM  wen  of  tluit  siia ;  the  glaas  pUtee 
themeelvee  being  three  inchee  long  and  one  broad,  or  the  ueoal-Mied 
•lidet  for  microicopee. 
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securing  several  practical  advantages  as  detailed  in 
voL  i  chap.  xvi. :  but  though  successful  in  its  ob- 
jects, I  do  not  burden  these  pages  with  an  account 
of  it,  as  the  apparatus  itself  was  exhibited  (for  me) 
by  Mr.  J.  Nicol,  and  described  by  him  extremely 
well,  before  the  Edinburgh  Fhotographical  Society 
on  May  16th,  1866  ;  besides  being  reported  in  the 
British  Journal  of  Photogra/phy  (No.  318)  for  June 
8th,  of  the  same  year. 


POSITIVES. 

Prom  the  above-mentioned  negatives, — of  which 
there  are,  large  and  small,  twelve  boxes, — I  prepared, 
with  a  copying  camera^  after  returning  home,  a  con- 
siderable number  of  positive  copies.  Occasionally, 
of  the  whole  subject ;  but  usually  some  special  por- 
tion only,  of  the  original  negative,  was  picked  out, 
and  magnified  to  such  an  extent  as  to  fiU  the  size 
of  glass  plate  selected  for  the  positives, — and  in 
that  way,  exhibit  sundry  features  of  structural  im- 
portance or  theoretic  interest^  in  a  more  striking 
and  easily  imderstandable  manner  than  would  other- 
wise have  been  possible. 

On  this  principle  there  were  first  prepared,  copies 
of  sixty  subjects, — on  glass  plates  7'75  by  4'25  inches, 
— ^with  some  idea  of  converting  them  into  book 
plates  :  but  the  expense  of  so  doing  was  soon  found 
to  be  vastly  beyond  my  limited  means, — ^however 
desirable  it  might  be  otherwise,  for  Pyramid  litera* 


■pici 

■     i 


SBCT.  v.]  PHOTOUKAPBS.  281 

tare  to  receive  so  large  an  accession  of  accurate 

:torial  representation.^ 

Afterwardfl  a  series  of  copies  was  commenced  on 
glass  plates  6"75  by  3'25  inches, — as  being  more  suit- 
able to  optical  examination,  micrometric  measure, 
and  public  exbibition  by  the  oxyhydrogen  light, — 
and  carried  out  to  the  extent  of  166  subjects. 

Finally,  a  series  baa  been  commenced  on  glass 
plates  suitable  for  the  stereoscope.  Only  fourteen 
subjects  of  this  series  have  been  realized  as  yet,  and 
it  will  probably  not  extend  to  more  than  fifty,  as 
only  a  portion  of  the  original  negatives  were  taken 
appropriately  in  duplicate.  In  preparing  these 
proofs  for  the  stereoscope,  a  standard  was  adopted 
at  the  beginning,  and  wiU  be  preserved  throughout, 
of  keeping  the  centres  of  the  two  pictures  forming 
a  stereoscopic  pair  2"7  inches  apart.  With  this  dis- 
tance, no  prismatic  power  is  required  with  the 
lenses  of  the  stereoscope  to  enable  an  average  pair 
of  eyes  to  produce  combination  of  the  two  subjects 
without  strain  on  the  optic  nerves  ;  and  it  has  been 
poBsible,  therefore,  to  employ,  in  some  special  stereo- 

ipes  recently  manufactured  on  purpose,  simple 
matic  lenses,  with  much  greater  magnifying 

iwer  than  is  usual ;  and  with  such  an  increased 


'  01  tha  above  oollection,  thirty  were  lont  to  Ur.  Mather,  of  the 

[•gnennni  Metal  Compiuif,  to  exhibit  >t  hia  'itnll'  >t  a  rotiTer- 

BODi  of  the  Britiah  Auooiatiun  (or  the  Promotion  of  Scianoe,  at 

io  lfi6S  ;  10  that  they  have  not  been  altogether  aarleaa 

lo  the  pnblie  ;  anil  the  rcit  havo  boen  chiefly  given  aw>;  to  private 

Meoda,  ttitcr«t«l  io  the  lubject  of  the  Fyraiiiiil. 
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extent  of  realization  of  the  mechanics  composing 
the  scene  photographed,  as  to  induce  a  regret  now, 
that  every  subject  was  not  taken  in  a  stereoscopic 
manner.^ 

Still,  such  as  they  are,  with  numerous  imperfec- 
tions on  their  heads,  the  collection  has  been  of  in- 
valuable service  to  me, — ^in  keeping  up  the  memory 
of  the  scenes;  in  farthering  some  examinations 
which  had  only  been  begun  when  upon  the 
spot;  and  in  commencing  others  which  had  not 
attracted  my  attention  at  the  time,  but  yet  had 
had  their  elements  pictured  with  accuracy,  in  views 
which  had  been  photographed  for  some  other 
very  different  purpose.  This  is  indeed  one  of  the 
special  uses  of  photography  to  a  scientific  traveller, 
viz.,  that  it  maps  down  not  only  what  is  required 
and  understood,  but  everything  else  far  and  near, 
whether  appreciated  or  not ;  but  all  with  equal 
fulness^  sharpness,  and  accuracy :  wherefore  all 
scientific  men,  and  travellers  more  especially,  are 
indebted  indeed  to  Fox  Talbot  and  Daguerre  for 
this  remarkable  instrument  of  help  in  their  inves- 
tigations,—and  which  their  fathers  knew  not. 

Deriving  so  much  benefit  then  myself  from  hay- 
ing  these  photographs  at  my  hand  when  writing  the 
present  work,  and  wishing  to  make  others  partakers 
of  the  same  advantage, — I  was  much  disappointed 

^  Six  of  the  ftboYe-mentioned  stereographs  were  exhibited  in  as  many 
stereoscopes  at  the  meeting  of  the  Royal  Society,  Edinborghf  April  2, 
1866,  on  occasion  of  a  notice  of  the  recent  measures  at  the  Great 
Pyramid  being  given  at  the  request  of  the  Council. 
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to  find,  as  already  mentioned,  that  the  expense  of 
preparing  good  and  large-sized  paper  prints  from 
them  for  publication,  was  too  expensive  for  me  to 
contemplate.  But  I  have  since  then  lent  many  of 
the  lantern  series  for  public  exhibition  by  the  oxy- 
hydrogen  light ;  so  that  audiences  of  800  indivi- 
duals and  upwards  at  a  time,  have  seen  them, 
and  have  had  each  of  the  original  1-inch  square 
pictures  magnified  so  as  to  cover  square  screens 
from  100  to  300  inches  long  in  the  side ;  or  nearly 
to  fiU  the  end  of  a  large  halt 

In  this  manner  thirty-six  difi"erent  pictures  were 
shown  in  Manchester  by  Mr.  Mather  in  November 
1855,  to  hia  friends  interested  in  the  production  of 
magnesium  metal ;  thirty-six  by  Mr.  Joseph  Side- 
botham  in  December,  to  the  Photographic  Section 
of  the  Philosophical  Society  in  the  same  city  ; 
thirty-six  at  the  Royal  Scottish  Society  of  Arts  in 
Edinburgh,  on  April  23,  1866  ;  forty-eight  to  a 
popular  meeting  of  the  Edinburgh  Photographic 
Society  oo  May  7  ;  eighteen  to  an  ordinary  meeting 
of  the  same  Society  on  May  16  ;  fifty  to  a  pubUc 
conversazione  in  tho  Museum  of  Science  and  Art  in 
Edinbuigh  in  November ;  fifty  during  the  same 
month  at  a  public  meeting  in  the  City  Hall,  Glas- 
gow, in  aid  of  Scottish  Church  extension  in  Alex- 
andria, in  November  also  ;  fifty  at  Stirling  in 
December,  and  fifty  at  Alloa  in  the  same  month, 
before  local  scientific  societies ;  fifty  at  Montrose,  in 

tof  working  men's  lectures,  on  January  5,  1867  ; 
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fifty  in  the  City  Hall,  Glasgow,  in  aid  of  the  Alex- 
andrian scheme  again,  on  Jannaiy  11 ;  and  fifty  in 
the  Queen's  Rooms  of  the  same  cily,  on  Jannaiy  16  ; 
while  two  more  exhibitions  are  promised  in  Edin- 
burgh in  March  before  the  Philosophical  Insti- 
tution. 

On  all  these  occasions,  excepting  only  the  two 
first,  the  pictures  were  placed  in  charge  oi^  and 
exhibited  by,  Messrs.  Nicol  and  Slight^  of  the  Edin- 
burgh Photographic  Society;  who  performed  their 
part  most  efficiently. 

Nevertheless,  as  some  of  the  plates^  from  being 
exposed  so  frequently  in  dose  proximity  to  a  power- 
ful oxyhydrogen  lights  are  now  beginning  to  show 
symptoms  of  '  roasting;'— it  may  be  inexpedient  to 
exhibit  them  again  in  public.  I  close  this  depart- 
ment^ therefore,  with  a  list  which— though  contain- 
ing merely  the  names  and  described  subjects  of  the 
plates — may  yet  allow  of  an  idea  being  formed 
touching  the  accession  to  the  means  of  obtaining  a 
knowledge  of  the  Pyramids,  furnished  on  this  occa- 
sion by  photography. 


GREAT  PYKAMID  PHOTObRAPHS — Ul  SIX  boxeS. 

1.  Three  Pyramids  of  Jeezeh  from  Southern  uplands. 

2.  Two  greater  Pyramids  of  Jeezeh  from  Southern  uplands,  with 

Fossil  Shells  in  foreground. 

3.  Fossil  Shells  in  foreground  of  No.  2,  magnified. 

4.  Fossil  Shells  in  the  more  immediate  foreground  of  No.  2, 

magnified. 
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5.  Bird't^e  View  of  Oreatl^ramid  and  itoSeptdchnl  Hill  from 

an  eminence  Southward. 

6.  Great  Pyramid,  and  East  Tombs  Cliff  from  Eastern  Sand- 

plain. 

7.  Qreat  Pyramid  and  Northern  Caoaeway,  iimn  the  East 

8.  Great  Pyramid  from  the  East  Tombs  Cliff. 

9.  Great  Pyramid  from  the  Soath-east ;  a  Snake-track  in  fore- 

ground. 

10.  Great  and  Second  Pyramids,  from  the  Sand-plain  North-east 

11.  Great  Pyramid  and  the  Ancient  Bubbish-heaps  from  the 

Sand-plain  to  the  North-east 

12.  Great  and    Second    Pyramids   from    Sand-plain   on    the 

North. 

13.  Great  I^jrramid  and  Monuments  from  the  South-east 

14.  Great  Pyramid  from  hills  to  the  North-west 

15.  Great  Pyramid,  old  and  recent  Rubbish-heaps,  and  distant 

ISgyptian  cultivated  fields,  from  the  North-west 

16.  Ancient  Rubbish-heaps  North  of  Great  Pyramid,  from  the 

North-west 

17.  Masonry  of  Southern  and  part  Western  sides  of  Great 

Pyramid. 

18.  Howard  Vyse's  Hole,  in  South  face  of  Great  Pyramid. 

19.  North-east  comer  of  Great  Pyramid  and  HilL 

20.  Stone  Ranges  of  Great  Pyramid  at  North-east  comer. 

21.  Slickensides  marked  Rock,  below  North-east  comer  of  Great 

Pyramid. 

22.  Stone  Ranges  of  Great  Pyramid  at  South-west  comer. 

23.  Masonry  of  North-east  comer  of  Great  Pyramid. 

24.  Masonry  of  North-east    comer  of  Great   Pyramid,   from 

close  by. 

25.  Large  Fragment  of  a  Casing-stone  discovered  by  Alee  Dobree 

in  side  of  Northem  Rubbish-heap,  Febroary  1865. 

26.  Nummulite  Limestone,  South-west  comer  of  Great  Pyramid. 

27.  The  North  Aximuth  Trench,  on  East  side  of  Great  Pyramid. 

28.  The  South  Azimuth  Trench. 

29.  The  North-north-east  Aximuth  Trench. 

30.  East-north-east  Azimuth  Trench,  looking  outwards,  Figures 

seated. 
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31.  East-north-east  Azimath  Trench,  lodkiiig  ontwaidB,  FSgurea 

Btanding. 

32.  East-norih-eaat  Azimath  Trenchy  lookiiig  mwaid%  Figan  in 

shade. 

33.  East-north-east  Azimath  Trench,  looking  inwaid%  Figan  in 

sonlight 

34.  Upper  part  of  Great  I^iamid  from  East-north-east  Arimntii 

Trench. 

35.  Heap  of  Rabbiah  on  Western  side  of  Great  I^Tiamid,  lidi  in 

fragments  of  ancient  Gasing-stonea. 

36.  Soath-east  comer  of  Great  Pyramid,  with  parts  of  Seoond 

and  Third  Pyramids. 

37.  Terminal  Socket  of  Great  Pyramid  Casing  at  North-east 

comer,  uncoTered  April  1865,  by  Messrs.  Alton  and 
Inglis. 

38.  Another  edition  of  No.  37. 

39.  Socket  at  North-east  comer  of  Great  I^yramid,  and  Stones  of 

Pyramid. 

40.  Socket  at  North-west  comer  of  Great  Pyramid,  with  a  baild- 

ing  stone  found  accidentally  tumbled  within  it. 

41.  South-east  comer  Socket  of  Great  Pyramid. 

42.  South-west  comer  Socket  of  Great  Pyramid. 

43.  Entrance  into  North  face  of  Great  Pyramid :  oblique  view. 

44.  Closer  view  of  No.  43. 

45.  Entrance  into  Great  Pyramid  from  the  North. 

46.  Closer  view  of  No.  45. 

47.  Still  closer  view  of  No.  45. 

48.  View  on  the  Pyramid  side,  representing  one  flank  of  general 

hole  leading  down  to  Entrance  Passage  of  Great  Pyramid, 
showing  the  finer  Mokattam  stone  composing  its  walls 
and  floor. 

49.  Closer  view  of  No.  48. 

50.  Straightness  and  fineness  of  the  Joints  on  one  side  of  the 

Entrance  Passage  into  the  Great  Pyramid. 

51.  Mouth  of  Entrance  Passage  into  Great  Pyramid. 

52.  Stone  above  roof  of  Entrance  Passage  into  Great  Pynunid. 

53.  All  the  Pyramids  of  Jeezeh  from  the  South-west. 

54.  Closer  view  of  No.  53. 
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65.  Still  closer  yiew  of  the  tops  in  No.  53. 

56.  The  Oranite  Goffer  in  the  King^s  Chamber  of  Great  Pyramid, 

by  magnedom  light 

57.  Another  edition  of  the  same. 

58.  Do.  do. 

59.  Da  do. 

60.  Do.  do. 

61.  Upper  North-east  comer  of  Goffer,  by  magnesium  light 

62.  Broken  South-east  comer  of  Goffer,  by  magnesium  light 

63.  Fissures  locally  formed  in  South-east  comer  of  King^s  Gham- 

ber,  Great  Pyramid,  by  magnesium  light 

64.  Broken  Bamp^rtone  near  Well-mouth,  in  Grand  Gallery  of 

Great  Pyramid,  by  magnesium  light 

65.  Magniwinm  and  Mealed  Gunpowder  in  North  end  of  Grand 

Gallery,  Great  Pyramid. 

66.  Base  of  Niche  in  Queen's  Chamber  of  Great  Pyramid,  by 

magnesium  light 


SECOND  PYRAMID  PHOTOGRAPHS — in  tWO  hoxes. 

1.  Bird*s^ye  View  of  Second  Pyramid  from   Southern   hill- 

top. 

2.  Second  and  Third  Pyramids,  from  the  North-east. 

3.  Second  Pyramid  from  the  North. 

4.  Second  Pyramid  from  the  East-north-east 

5.  Second  Pyramid  from  the  East 

6.  Second  Pyramid  with  Clouds. 

7.  Second  Pyramid  and  Groups. 

8.  North-west  comer  of  Second  Pyramid,  and  Third  I^^ramid. 

9.  View  Northward  from  North-face  heap  of  Second  Pyramid. 

10.  Northern  Enclosure  of  Second  Pyramid  :  Great  Pyramid  in 

distance. 

1 1.  Figures  on  North  Enclosure  of  Second  Pyramid. 

12.  Tme   and    False   Entrances    into   North   side  of   Second 

Pyramid. 

1 3.  Westem  Enclosure  of  Second  Pyramid. 

14.  Hieroglyphics  on  West  Enclosure  of  Seoond 


288  PHOTOGRAPHS.  [SECT.  V. 

1 5.  Close  view  of  Entianoe  Pkueage  of  Seeond  I^ramid. 

16.  Ruined  Blocks  near  South  fitoe  of  Seccmd  ^srnunid. 

1 7.  Summit-casing  of  Second  I^ramid. 

THIRD  PYRAMID — OnC  boX. 

1.  Third  Pyramid  with  Clouds. 

2.  Third  Pyramid  from  North-east :    White  Stone  Coffin  in 

foreground. 

3.  ThirdPyramidofJeezeh,  from  the  South-east.     KB. — Sand- 

ribbings  in  the  foreground. 

4.  South-east  comer  and  Southern  side  of  Third  Pyramid. 

5.  Fallen  Blocks  of  Granite-casing  on  Southern  side  of  Third 

Pyramid. 

6.  Fallen  Blocks  of  Oranite-casing  on  Western  side  of  Third 

Pyramid. 

7.  Granite   Casing-stones  in  sUu    on   North   side   of   Third 

Pyramid. 

SPHINX — one  box. 

1.  Head  of  Sphinx  and  Sand-hills. 

2.  Head  of  Sphinx  and  Figure  from  East  Tombs. 

3.  Head  of  Sphinx  and  Shafre's  Tomb. 

4.  Near  view  of  Sphinx,  Third  Pyramid  in  distance. 

5.  Near  view  of  Sphinx  and  Sand-hills. 

6.  Sphinx  from  the  West 

KING  shafre's  TOMB — tWO  boxeS. 

1.  King  Shafre's   Tomb,  Sphinx,  and   Great   Pyramid,   firom 

South-east 

2.  King   Shafre*8  Tomb,  Sphinx,  and   Great   Pyramid,   from 

South-east,  rather  nearer  than  in  No.  1. 

3.  King  Shafre's  Tomb,  and  Second  Pyramid. 

4.  Entrance  Passage  into   King  Shaft«'s  Tomb,  and  Temple 

before  Second  Pyramid. 
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5.  King  8hafre*B  Tomb,  and  Third  'PynaM. 

6.  Western  Entnmoe  into  King  Shafie's  Tomb,  nearly  blocked 

up  by  running  sand. 

7.  Entrance  Ftasage  into  King  Shafire's  Tomb,  inside. 

8.  Interior  Oolonnade  of  King  Shafre's  Tomb,  No.  1. 

9.  Interior  Oolonnade  of  King  Shafre's  Tomb,  Na  2. 

10.  Interior  Colonnade  of  King  Shafire's  Tomb,  No.  3. 

1 1.  Interior  Gdonnade  of  King  Shafire*8  Tomb,  No.  4. 

12.  Well  Room  in  King  Shafire's  Tomb. 

13.  No.  1  of  Sepolchral  Chamber  in  King  Shafire's  Tomb,  tested 

for  orientation,  by  Sun's  shadow,  four  minates  before  noon, 
ai^paient  scdar  time. 
U.  Na   2  of  Sepulchral  Chamber,  tested  as  in  Na  IS,  at 
noon. 

15.  No.  3  of  Sepulchral  Chamber,  tested  as  in  Na  14,  four 

minutes  after  noon. 

16.  Red   Granite   and   White    Anagonite   in    King   Shafre's 

Tomb. 

17.  Closer  view  of  Na  16. 


TOMBS  NEAR  THE  PYRAMIDS— i/^rce  boxeS. 

1.  East  Tombs  Cliff  from  North-east 

2.  East  Tombs  Cliff  from  Eastern  plain. 

3.  Day-guards'  Tent  at  East  Tombs,  No.  1. 

4.  Day-guards*  Tent  at  East  Tombs,  No.  2. 

5.  Day-guards'  Tent  at  East  Tombs,  Na  3. 

6.  Day-guards'  Tent  at  East  Tombs,  No.  4. 

7.  Base  of  Cliff  at  East  Tombs,  Na  1. 

8.  Base  of  Cliff  at  East  Tombs,  Na  2. 

9.  Base  of  Cliff  at  East  Tombs,  Na  3. 

10.  Interior  of  Tombs  revealed,  by  breaking  away  of  front  of 

Cliff 

1 1.  Tombs  in  East  Face  of  Pyramid  Hill 

1 2.  Hieroglyphics  on  a  Tomb  Door-jamb. 

1 3.  Tomb  Door  and  Arab  at  base  of  Cliff  at  East  Tombs. 

14.  Group  of  Arabs  at  East  Tombs. 

VOL.  II.  T 
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15.  Tombs  on  East  Fm»  of  Pynunid  HilL 

16.  Tomb  EQtnuDise  on  Ensi  Faoe  of  Pyzamid  HilL 

17.  Na  16  doaer. 

18.  Tomb  Month  with  bones,  ai  East  Tombs^  Pyramid  HilL 

19.  Taii  of  Na  18  magnified. 

20.  Part  of  Na  18,  farther  magnified. 

21.  Stone-ooffin  Egnre  on  I^rramid  HilL 

22.  DiBcnssion  over  the  Stone-coffin  Plgore  on  I^n^amid  HiH 

23.  Utterly  broken  Tombs  on  Pyramid  HilL 

24.  Saroophagns  ai  bottom  of  Campbell*s  Tomb,  viewed  from 

above. 

25.  Shadow  of  Pyramid  extending  over  Elgyptian  fdain. 

26.  Snnset  Shadow  of  pyramid. 

27.  Rnined  Tombs  and  Hills  near  the  Sphinx. 

28.  Travellers'  Boad  up  East  Face  of  Pyramid  HilL 

29.  Square  Sepulchral  Well  on  Pyramid  Hill. 


PORTRAITS  AT  THE  PYRAMID — Ofie  hoX. 

•% 

\.  Mrs.  C.  P.  S.  at  East  Tombs. 

2.  Ibraheem, — cook,  dragoman,  and  head-servant. 

3.  Ibraheem,  eigoying  his  oUum  cum  dig.^  after  the  service  is 

over. 

4.  Alee  Dobree  on  Guard  at  East  Tombs,  and  dreaming  of  his 

own  house  and  date-trees. 

5.  Alee  Dobree  annoyed  that  he  was  not  allowed  to  desert  to  a 

party  of  Travellers  one  day,  and  receive  baksheesh. 

6.  Sheikh  Abdul  Samud  of  the  northern  Pyramid  village. 

7.  Smyne,  Ibraheem's  help,  at  East  Tombs. 

8.  Alee,  the  Day-guard  at  East  Tombs. 

9.  The  Lamb  presented  by  Sheikh  Murri. 

10.  Sheikh  Murri,  of  the  southern  Pyramid  village. 

1 1.  Arab  Group  on  roof  of  Sheikh  Abdul  Samud's  house. 

12.  Madame  Abdul  Samud  and  Family. 
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PTRAMID  MOVINO  FIGURES — One  boX. 

1.  Village  with  Figures  on  the  Saods,  aoath  of  I^framid  Hill. 

2.  The  Cultivated  Land  of  J&gjpt  from  the  Sand-plain. 

3.  The  principal  I^ramid  Village,  and  the  Eastern  or  Mokattam 

Hills  in  the  distance. 

4.  The  Northern  Pyramid  Village. 

5.  Travellers  ascending  the  Hill  towards  the  Great  I^rnunidy 

accompanied  l^  Arabs. 

6.  No.  5  magnified. 

7.  Hawk  on  the  wing. 

8.  The  Slave-merchant 

9.  Line  of  Camels. 

10.  Travellers  returning  from  seeing  the  ^rramid. 

11.  Distant  view  of  Pyramids  of  Abooseer,  south  from  Jeeieh. 

12.  The  Last  Man. 


NUMBER  OF  LANTERN  PHOTOGRAPHS. 


Great  I^ramid, 

66 

Second  Pyramid, 

17 

Third  Pyramid, 

7 

Sphinx,           .         .         .         . 

6 

King  Shafre*8  Tomb, 

17 

Tombs  near  the  Pyramids, 

29 

Portraits  at  the  Pyramids, 

12 

I^rramid  Moving  Figures, 

Tol 

A     = 

12 
=     166 

PHOTOORAPHS  PREPARED  IN  DUPLICATE  FOR  THE 

STEREOSCOPE. 

1.  North-east  Socket  of  Great  Pyramid,  and  Comer  of  Masonry. 

2.  North-east  Socket  and  its  Excavators. 

3.  North-west  Socket  of  Great  Pyramid,  and  part  of  Pavement. 

4.  South-east  Socket  of  Great  Pyramid. 
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5.  Upper  part  of  Oreai  ^rramid,  viewed  from  East-nortli-east 

Azimath  Trenches. 

6.  North  Aamuth  Trench. 

7.  Outer  end  of  East-north-east  Admnth  Trench. 

8.  Same  repeated. 

9.  Inner  end  of  East-north-east  Azimath  Trench. 

10.  Goffer  m  Emg's  Chamber,  by  magnesium  light 

1 1.  Upper  North-east  comer  of  Goffer,  by  magnesium  light 

12.  Upper  South-east  corner  of  Goffer,  by  magnesium  light 

13.  Lower  part  of  Niche  in  Queen*8  Chamber,  by  magnesium 

light 

1 4.  Second  and  Third  Pyramids,  with  South-east  comer  of  Great 

Pyramid. 

Out  of  about  fifty  general  subjects. 


SPECIMENS  BROUGHT  HOMR 

These  were  almoBt  entirely  hand -specimens  of 
the  rocks ;  for  if  some  of  them  were  parts  of  monu- 
ments, they  were  ancient  fragments  of  them  only, 
trampled  imder  foot  for  ages^  and  now  picked  up 
off  the  ground  merely  to  illustrate  the  material ; 
and  show  what  has  been  brought  to  the  region  by 
man,  and  what  by  nature.  The  series  was  as 
follows : — 

1.  Nummulite  limestoneB  of  the  Pyramid  HilL 

2.  FoasilB  of  various   kinds,  Gypeum,   and   Sand,  from   the 

neighbourhood  of  the  Second  Pyramid,  Third  Pyramid, 
and  Sphinx. 

3.  Rock  of  Fossil-shells  from  the  top  of  the  hill  to  the  south  of 

the  Pyramid  HUL 

4.  Fossil-shells,  Echini,  etc.,  from  hills  about  throe  miles  farther 

south. 

5.  Nineteen  fragments  of  Casing-stones  of  the  Great  Pyramid, 

picked  up  out  of  the  rubbish  at  its  foot 

6.  One  ditto  of  the  Second  Pyramid. 

7.  Oakes  of  Salt  from  the  Horizontal  Passage  in  the  Great 

Pyramid. 

8.  Salt  Incrustations  and  a  piece  of  stone  from  a  fissure  in  the 

West  Wall  of  the  Queen's  Chamber. 

9.  Fragments  of  Dioritc  picked  up  on  the  northern  edge  of 

Pyramid  Hill. 
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10.  Fhigments  of  BesBlt,  OnmiBf  and  Arr^gonite  picked  up  at 

various  parta  of  the  HilL 

11.  Fngmenta  of  Potteiy,  OkuKkbeada^  etc.,  in  the  rabbiah  oat- 

aide  many  Tomb& 

12.  Jaq)eivpebbleii^  Qoarts-pebblea  (looae  and  in  their  matrix 

rock)i  together  with  portions  of  Petrified  Wood  from  the 
neighbouring  hills  of  the  lil^yan  Desert 

13.  Various  Insects  of  the  B^on,  including  a  large»  brown, 

round-bodied  Beetle  from  the  Interior  of  the  Great 
I^rramid,  pronounced  l^  W.  R  M^ab,  Esq.,  Jun.,  to  be 
without  eyes^  and  to  be  <  a  species  of  hderomera^  tsp- 
<  parently  new,  but  not  yet  sufficiently  examined.* 

Examples  of  all  tiie  geological  spedmen^  together 
with  sixteen  of  the  casingHstcme  £ragmeiit8^  have 
been  presented  to  the  Boyal  Society,  Edinburgh, 
and  are  deposited  in  their  Museum. 


ANALYSIS  OF  PYRAMID  MATERIALS,  by  William 
Wallace,  PhJ).,  Chemical  Laboratoiy,  Mechanics' 
Institution,  38  Bath  Street,  Glasgow.  i^ 

The  following  particulars  are  extracted  from  two 
letters  by  Dr.  Wallace  in  1866,  dated  February  2 
and  March  29,  respectivelyi — ^after  receiving  some 
Pyramid  specimens  from  the  author. 

1.  Granite ;  small  fragments  picked  up  here  and 
there  about  the  Pyramid  hill ;  a  darker  and  duller 
red  granite  than  that  of  Scotland,  but  apparently 
much  more  durable  under  an  Egyptian  climate. 

This  appears  to  be  a  syenitic  granite  containing 
very  little  mica,  and  therefore  less  likely  to  be 
affected  by  extreme  changes  of  temperature  than 
such  granites,  as  the  Peterhead.  I  have  taken  the 
specific  gravity  of  various  specimens  for  comparison, 
using  pieces  of  half  a  pound  to  one  pound 

From  Pyramid  neighbourhood,  ....     a  2'731 

„     Peterhead  (red), »  2*646 

„     Ross  of  Moll  (bright  red),        .....  2*646 

„     Summit  of  Ben  Cmaohan  (red),        .        .        .     ->  2*612 

2.  Basalt,  picked  up  loose  on  Pyramid  hilL 
Specific  gravity  of  the  following  specimens  : — 

Largegrained  basalt, ->     2*863 

Medium  size  grained  basalt, «     2*919 

Fine-grained  basalt, «     2*785 
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I  have  some  doubt  about  the  fine-gramed  speci- 
men being  basalt,  and  I  am  not  quite  satisfied  that 
any  of  them  are  basalt  The  two  first  of  the  above 
specimens  contain  a  mineral  which  appears  to  be 
glassy  felspar,  and  I  am  somewhat  inclined  to  think 
they  are  syenitic. 

3.  Diorite  1  This  stone,  of  which  you  state  the 
earUest  Egyptian  statue  is  made,  appears  to  me  to 
be  a  homblendic  quartzite.  It  consists  chiefly  of 
quartz  (at  least  the  pieces  you  sent  me),  but  there 
is  some  hornblende  and  also  pearl-spar^  clearly  points 
ing  out,  I  think,  that  it  is  a  metamorphic  rock, 
rather  than  an  igneous  one.  It  is  extremely  hard 
—having  in  fact  the  hardness  of  quartz,— and  I 
really  cannot  suggest  the  probable  means  by  which 
it  was  fashioned  into  a  work  of  art.  Specific  gra- 
vity =  2-755. 

4.  Gjrpsum,  picked  up  loose  near  the  third  Pyra- 
mid. We  have  here  two  specimens,  one  of  selenite 
and  the  other  of  fibrous  gypsum.  These  both  con- 
sist of  hydrated  sulphate  of  lime,  CaO,  SOs  +  2  HO, 
very  pure. 

5.  '  Alabaster  or  arragonite/  fiK)m  the  interior  of 
King  Shafre's  tomb,  and  the  neighbourhood  of  the 
*  temple  *  on  the  east  of  the  second  Pyramid.  Two 
pieces,  one  massive,  the  other  crystalline,  both  con- 
sist of  carbonate  of  lime  without  any  sulphate 
(therefore  probably  arragonite,  and  decidedly  not 
alabaster).  The  crystalline  specimen  is,  I  think, 
calc-spar ;  it  is  too  soft  for  arragonite. 
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6.  Mortar.  The  white  mortar  lef erred  to  in 
your  note  does  not  appear  to  have  been  sent  The 
pink  mortar  is  exactly  the  same  as  that  I  formerly 
analysed  (see  Chemical  News  for  April  21st,  1866)^ 
consisting  chiefly  of  hydrated  sulphate  of  lime,  with 
a  little  carbonate. 

7.  CaaingHstone  fragments  picked  up  in  the 
rubbish  around  the  Great  Pyramid. 

I  have  estimated  with  great  care  the  specific 
gravity  of  this — allowing  for  absorption  while  in 
the  water,  etc.,  and  find  it  to  be  2*0907  ;  weight  of  a 
cubic  foot  =  130*3  lbs.  This  is  not  lighter  than  I 
would  expect  such  a  stone  to  be.  It  is  a  limestone, 
and  contains  silica  and  alumina^  8*489 ;  carbonate 
of  magnesia^  6*697 ;  the  remainder,  85*83,  being 
carbonate  of  lime.  It  contains  also  a  minute  quan- 
tity (not  estimated)  of  oxide  of  iron,  which  accounts 
for  the  brown  coating  upon  the  exterior  surface  of 
the  casing-stonea 

(On  being  struck  sharply  by  a  hammer,  a  foetid 
odour,  like  that  of  sulphuretted  hydrogen,  is  elicited ; 
as  Dr.  Clarke  noticed  in  1801. — C.  P.  S.) 

8.  Stone  of  the  walls  of  the  Queen's  chamber  with 
saline  incrustations.  I  selected  a  piece  of  this  stone 
containing  no  visible  salt,  and  found  in  it  6*90  per 
cent  of  salt,  chiefly  common  salt 

9.  Nummulito  rock  of  the  Pyramid  hill,  nearly 
white. 

This  is  a  limestone  containing  0*4  per  cent  of 
common  salt,  and  1*95  per  cent  of  sulphate  of  lime, 
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also  0*16  per  cent  of  carbonate  of  magneaia ;  '20 
per  cent  of  organic  matter ;  1*00  per  cent  of  silica^ 
and  2*4  per  cent  of  alumina,  phosphoric  acid  and 
oxide  of  iron.  The  remainder  is  carbonate  of  lime, 
03*9  per  cent 

The  darker  coloured  nummulite  rock  contains  a 
Uttle  more  organic  matter  and  oxide  of  iron. 

10.  Bock  of  hill  south  of  Pyramid  hilL 

This  is  also  a  limestone  containing  6*03  sulphate 
of  lime,  and  0*23  per  cent  of  common  salt ;  also 
2'58  carbonate  of  magnesia;  1*2  organic  matter; 
4*8  silica  and  clays ;  the  remainder  being  carbonate 
of  lime,  with  a  little  oxide  of  iron. 

11/  Bock  near  second  Pjrramid,  in  looae  blocks 
near  its  foot,  with  special  fossils. 

This  is  also,  like  the  others,  a  limestone,  but  con- 
tains no  common  salt — or  only  the  most  minute 
trace,  and  very  little  sulphate  of  lime  (0*8  per  cent) ; 
silica  and  clay,  3*40 ;  organic  matter,  0*44  ;  oxide 
of  iron,  phosphoric  acid,  and  a  little  alumina  dis- 
solved from  the  clay,  4*4  per  cent  The  remainder 
is  carbonate  of  lime,  with  a  little  carbonate  of 
magnesia  not  estimated. 

W.  W. 


PYRAMID  MEASUKES  BY  F.  AYETON,  Esq. 

Angles  of  inclination  of  comer  lines  of  Great 
Pyramid,  taken  from  the  top  with  a  theodolite — 

Nortb-EMt  angle  of  Fynunid,  1st  o 

•f  ft  3a  ff 

North-Wett  angle        „ 
Soiitli-Weet  angle 
Sonth-Eaat  angle 


ft 


41^ 

19^20' 

41 

84  40 

41 

11     0 

41 

39  40 

41 

41     0 

41 

40     0 

41« 

40' ir 

4V 

ac  67* 

4V 

38' 50* 

Mean  of  North-Weet,  South- West,  and  Sonth- 
East  angles,  

Mean  of  the  six  observations, 

Mean  of  second  observation  of  North-East  angle, 
and  of  North- West,  Sonth-West,  and  South- 
Eastangles, 


Note  to  the  three  observaiiona  of  the  North-east 
angle. — The  disaccordance  arises  from  the  great 
irregularity  of  the  angular  projections  of  the  stones 
at  this  comer.  It  is  very  difficult  not  only  here, 
but  at  all  the  angles,  to  select  those  points  down  the 
angular  line,  which  may  best  coincide  with  the  in- 
tersections of  the  general  planes  of  the  adjacent  sides 
— themselves  hardly  planes. 
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AKGLES  OF  FACES  OF  THE  GREAT  PTRAIOD. 


North  face; 

;  theodolite  in  the  centre  on  top^     . 

s> 

62^42' 20' 

ft 

theodolite  in  another  place  on  top^ 

— 

51    51  40 

ft 

theodolite  in  a  third  place  on  top^ 

B 

51    53.    0 

Wettfaoe: 

in  centre  of  top,     .... 

— 

54  44  20 

South  face 

•             f»                .... 

— 

55   58    0 

Eaat  face: 

„                Ist  ohaenrafeion, 

» 

52   38  40 

•f 

2d 

a 

54  44  40 

•» 

9,               Mean, 

■* 

53  46  40 

53°  3V  49*^ 

{F.  Ayrton,  in  October  1841.)— East  face  of  Pyra- 
mid, probably  the  least  worn,  in  its  present  state  has 
angle  of  inclination  =  53""  46^  40'. 

{Howard  VysCf  in  1837.) — Casing-stone  angle 
=  5r  50' and  51^  52'. 

Supposing  altitude  of  Pyramid  to  have  been 
ll-16ths  of  base;  then  angle  of  elevation  at  foot 
would  be  53^  58'  28' ; 

Or,  supposing  altitude  of  Pyramid  2-3ds  of  base, 
then  angle  of  elevation  at  foot  would  be  53**  7'  48"' ; 

Or,  supposing  altitude  of  Pyramid  5-8ths  of  base, 
then  angle  of  elevation  of  foot  would  be  51''  20'  25' ; 

Or,  supposing  angle  of  elevation  of  foot  of  Pyra- 
mid to  have  been  twice  the  angle  of  inclination  of 
the  entrance  passage,  and  this  to  have  been  the 
angle  given  by  the  incline  formed  by  two  horizontal 
and  one  vertical,  then  such  foot  angle  of  Pjrramid 
should  be  53''  7'  48'. 

Inclination  of  entrance-passage  by  Howard  Vyse,    «■     26^  40^  18' 

Do.  observed  by  F.  Ayrton,  with  a  theodolite 
at  top  of  passage,  and  a  lamp  placed  at 
bottom  close  to  subterranean  chamber,        »     26  41     0 

Do.  computed  on  supposition  of  being  the  in- 
cline formed  by  two  horizontal  and  one 
vertical, ■»     26   33  54 
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inclination  of  grand  gallery  (ascending 

passage). 

MeMured  by  M.  Jomaid  in  1800,     ...     a     25'' 55' 30' 
Howard  Vyse  in  1837,  .     —     26    18    0 

P.  Ayrton  in  1841— 
by  meMnrement  of  a  baae  and 

perpendionlar,       .  .     b     25    17  36 

by  measurement  of  a  hypothennae 

and  perpendicular,  .     a     25  42  53 

The  combinations  from  linear  proportions  are  very 
curiotis,  particularly  the  result  of  double  the  angle 
of  the  sloping  passage,  derived  from  two  horizontal 
to  one  perpendicular  equalling  the  angle  of  inclina- 
tion of  the  face  of  a  Pyramid,  whose  height  is  2-3ds 
of  its  base  (length  of  side  of  base).  I  am  persuaded 
that  this  view  of  the  subject  deserves  consider- 
ation.^ (Signed)        F.  Ayrton. 

Cairo,  4th  January  1865. 

^  The  above  is  little  more  than  a  hastily  written  memorandum,  or 
short  extract,  out  of  a  lengthy  paper  on  the  subject  commenced  by  its 
author  many  years  ago,  but  apparently  never  completely  finished. 
Yet  in  as  far  as  it  goes,  that  paper,  of  which  I  was  kindly  allowed  a 
reading,  shows  so  perfect  a  comprehension  of  all  the  methods  aad 
<lctai1s  of  mathematical  mensuration,  and  s\ich  unflinching  honesty, 
that  Pyramid  literature  has  lost  much  from  the  memoir  not  having 
yet  been  published.  Pyramid  literature,  however,  I  would  suggest, 
rather  than  our  knowledge  of  the  ancient  form  of  the  Pyramid ;  for 
the  subject  having  been  pursued  perhaps  too  exclusively  as  a  problem 
of  pure  science,  the  author  has  been  led  into  several  errors  of  conclu- 
sion, by  applying  his  measures  to  decayed  and  therefore  altered  parts 
of  the  surfaces.  Hence  his  largely  erroneous  angle  of  the  faces  of  the 
Pyramid  as  measured  from  the  top ;  and  they  are  self -proved  to  be 
erroneous  as  applied  to  the  whole /ace  w  aide^  when  the  angle  of  such 
side  is  computed  from  the  observed  angles  at  the  ci}mer-lin^  of  the 
Pyramid ;  where  the  measures,  too,  are  more  accordant  with  each 
other  on  account  of  the  greater  hardness  of  the  stone  there^  and  the 
loss  amount  of  degradation  and  disrepair. — C.  P.  S. 
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These  measures  were  taken  by  Mr.  Inglis  in  April 
and  May  1865,  at  the  Great  Pyramid,  according  to 
instructions  from  Mr.  Aiton,  his  employer ;  and 
they  were  afterwards  drawn  out  in  Mr.  Alton's  office 
in  Glasgow,  I  believe  by  Mr.  Inglis^  in  form  of  a 
series  of  plans  and  sections  arranged  on  one  long 
roll  of  tracing-cloth, — a  copy  of  which  was  kindly 
given  to  me  by  Mr.  Alton  in  November  of  the  same 
year.  The  measures  taken,  are  mostly  entered  on 
the  cloth  against  their  respective  subjects,  and  in 
feet  and  inches,  which  are  here  reduced  to  inches  in 
the  following  extracts,  from  such  numerical  entries : — 

Whole  height  of  I^yramid  »  5481  Britiah  inches  above  (as  I, 
C.  P.  S.,  suspect)  the  floor  of  the  north-eastern  socket; 
whence,  reduced  to  the  I^rramid  pavement,  the  quantity 
becomes  5475  British  inches. 

Speolil  Htpsomxtbio  Data. 


Ftom  level  of 

From  Pynunid 

Names  of  SulilJeets. 

general 
allavUl  plane. 

ptLtfXfUIOtf 

Britiah  inchea. 

Floor  of  King*8  Chamber, 

+  3d60 

+  1714 

Floor  of  horijEontal  passage,     . 

+  2687 

+  891 

Floor  of  Queen's  Chamber, 

+  2504 

+  858 

Junction  of  floors  of  entrance-passage,  and  ) 
of  Ist  ascending  passage,  produced,      .  ) 

+  1806 

+   160 

Floor  of  North-East  socket,     . 

+  1640 

-       6 

Floor  of  South-East  socket, 

+  1627 

-     19 

Sand  plain,  variously,  ^  . 

+  246 

-1400 

Alluvial  plain, 

0 

-1646 

Well-water  in  alluvial  plain,    . 

-   120 

-1766 
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Thx  fibst  Firnr  Ooubsb  raoM  Babb  or  PnumD, 
THxnt  HnoHXB  m  Iitohxb. 


Nnmbcrof 

Hdi^tlii 
inches  at 

Htiglitin 
tnehMat 

Kamberof 

eonnefrom 

Bonthwett 

North-east 

oonrseftom 

Sooth-wait 

North-east 

bMCL 

angle  of 

ang^eof 
^rnmid. 

bascL 

1 

••  • 

••• 

26 

32 

33 

2 

45 

28 

27 

32 

32 

3 

54 

61 

28 

31 

•  •a 

4 

45 

67 

29 

29 

34 

6 

45 

46 

30 

29 

14 

6 

••• 

11(-I-32V 

31 

28 

58 

7 

76 

33 

32 

28 

29 

8 

46 

40 

33 

28 

•• . 

9 

34 

39 

34 

27 

67 

10 

40 

41 

35 

26 

28 

11 

31 

34 

36 

27(  +  25)? 

52 

12 

32 

35 

37 

24(  +  26)1 

28(  +  22)7 

13 

27 

38 

38 

24(  +  25)7 

49 

14 

32 

35 

39 

41 

43 

16 

30 

27 

40 

25 

38 

16 

28 

... 

41 

•• . 

36 

17 

29 

67 

42 

49 

34 

18 

28 

27 

43 

46 

... 

19 

31 

31 

44 

32 

64 

20 

39 

53 

45 

31 

29 

21 

...(  +  37)? 

37 

46 

21 

33 

22 

37 

38 

47 

41 

41 

23 

10 

24 

48 

41 

38 

24 

35 

23 

49 

38 

26 

25 

33 

34 

50 

28 

36 

Correctad) 
■nxns,     ) 

844 

871 

26-50 

834 

854 

1-50 

1678 

1725     ^ 

-2i 

58 

1702 

Some  of  the  courses,  in  the  drawing  from  which 
the  above  numbers  are  derived,  are  entered  in  pairs, 
as  the  6th  and  7th  of  the  south-western  angle, 
and  the  united  height  |;^ven  at  the  7  th  only. 
Others  I  fear  are  not  entered  quite  correctly,  for,  on 
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comparing  them  with  my  own  measures^  and  with 
photographs^ — ^it  would  appear  that  course  21  of  the 
south-west  angle  is  missed  out ;  course  6  of  the 
north-east  angle^  is  in  large  error ;  while  courses  36, 
37,  and  38  at  the  south-west  angle,  and  course  37 
at  the  north-east  angle  of  the  Pyramid,  have  alto-, 
gether  failed  to  notice  (so  far  as  these  small  figures 
are  concerned,  for  the  drawing  itself  seems  more 
accurate)  the  very  remarkable  and  sudden  increase 
which  in  reality  takes  place  there,  in  the  tTiiplmAan 
of  the  Pyramid  courses.  Wherefore,  correcting  for 
these  several  errors,  as  indicated,  —  we  have  the 
heights  of  the  first  twenty-five  and  first  fifty  courses 
of  the  P3n:amid,  at  the  south-west  and  north-east 
angles^  as  given  at  the  foot  of  the  columns  abova 

In  the  original  drawing  alluded  to,  the  figures  for 
the  heights  of  all  the  rest  of  the  courses  up  to  the 
top  of  the  Pyramid  are  given, — ^but  as  the  ano- 
malies seem  to  increase  in  ascending,  I  have  not 
attempted  to  investigate  them  further. 

king's  chamber. 

The  measures  by  Mr.  Inglis  of  the  sizes  and 
numbers  of  the  stones  composing  the  walls  and 
ceiling  of  this  chamber,  appear  to  have  been  his 
final  and  most  complete  work  at  the  Great  Pyramid ; 
and  do  him  much  credit,  besides  giving  a  completer 
account  of  them  than  has  ever  been  published  before. 
The  following  particulars  are  derived  from  the  num- 
bers entered  by  him  on  each  stone,  in  his  large  and 
architectural  drawing : — 
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NoBTH  Wall  ; 
Tiflngtha  of  stoneB,  from  joint  to  joint,  in  the  several  couraea 


■ 

Nomberof  Jdnt 

Pint 
oom«e,or 
that  next 

floor. 

Second 
coarse. 

Third 
coarse. 

Fourth 
coarse. 

Top  coarse, 
or  next 
oeOing. 

EMtwall, 
Fix«t  from  E 
Seoood         , 
Third 
Funrth 
Fifth 
SiTth 
Serenth 
Eighth,  or  V 

MtWlU, 

^ertaide, 

Inches. 
0*0 
41*5 
61*4 
40-0 
57*5 
63*0 
49*9 
42*6 
55*9 

Inches. 

0*0 
122-4* 
55*4 
53*0 
77*0 
66*0 
37*9 

••• 

••  • 

411-7 

Inches. 
0*0 

122-4* 
84*0 
44*0 
61*4 
51  ^t 
48*5t 

•  •  • 

•  •  • 

Inches. 
00 
36*0 
54*0 
84*0 
51-0 
79-0 
61*9 
46*0 
••  • 

Inches. 

0*0 

190*0 

222-0 

Sun*  or  lei 
room  on  Nor 

igth  of     ^ 
■(^aide,  J  "■ 

411*8 

411*7 

411*9 

412-0 

South  Wall  ; 
Lengths  of  stones,  from  joint  to  joint,  in  the  several  courses. 


Nofflber  of  Joint 

First 
coarse,  or 
that  next 

floor. 

Second 
coarse. 

Third 
coarse. 

Fourth 
coarse. 

Top  coarse, 
or  next 
celling. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

EMtwall, 

0*0 

00 

0*0 

00 

0-0 

Firat  from  East  wall. 

37*4 

79*8 

43*0 

51-0 

60-0 

Seoond         „ 

63*0 

85-3 

55-0 

67-0 

193-0 

Third 

37*4 

400 

720 

45-0 

159-0 

Fourth         „ 

46*1 

39*0 

120-0 

42-0 

Fifth 

47-6 

55*6 

63-8 

72*0 

Sixth 

39*6 

47*5 

581 

43*0 

Seventh       „ 

40*0 

41*0 

•  •  • 

42*0 

Eighth         „ 

401 

38*5 

•  •  • 

49*9 

Ninth 

430 

35*3 

•  •  • 

... 

Tenth,  or  Weat  wall, 
Sam,   or  length  of) 

180 

•  • . 

•  •  • 

... 

room  on  the  South  >  = 

412*1 

412-0 

411-9 

411-9 

412*0 

aide,                       .  ) 

*  The  aame  block  of  atone  here  aerves  or  fUla  up  both  theae  oouraea, 
makiing  thereby  a  atrong  roof  to  entrance  paaaage. 

t  Theae  two  blocka  in  my  meaaurea  are  63*6  and  36*0  inchea  long. — 
(C.  P.  S.) 
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East  Wall; 
Lengths  of  stones,  from  joint  to  joint,  in  the  several  ooones. 


Number  of  Joint 

first 

oooTse,  or 

that  next 

to  floor. 

Seeond 
eooTM. 

Third 
oooTseu 

Fooith 
ooone. 

Top  earn 
or  USD 
esOiJ^ 

South  wallf 
First  from  Soath  wall, 
Second         „ 
Third            „ 
Fourth         „ 
Fifth,  or  North  wall, 

Sum,  or  breadth  of 
room  at  East  end,  )  "* 

TnrJies. 
0*0 
49*9 
65*0 
44*0 
31-0 
16*0 

Inches. 
00 

78*0 
55*9 
72*0 

••  • 
••• 

Inches. 
0*0 
51-0 
690* 
33-0* 
52*9 
•  •  • 

Inebaa. 
0*0 
42*0 
35*0 
48*0 
37-9 
43*0 

Inches 

0-0 

205-9 

•  •  • 
••• 
••• 
••• 

205*9 

205*9 

205*9 

205-9 

205*9 

Wkst  Wall  ; 
Lengths  of  stones,  from  joint  to  joint,  in  the  sevend  ootines. 


Nnmber  of  Joint 

First 
conrae,  or 
that  next 

floor. 

Second 
oonrseu 

Thiid 
coarse. 

FoQith 
oonrse. 

Fifth 
ooone. 

North  wall. 
First  from  North  wall. 
Second         „ 
Third            „ 
Fourth          „ 
Fifth,  or  South  wall, 

Sum,  or  breadth  of  )  „ 
room  at  West  end,  ) 

Inches. 
0*0 
341 
319 
420 
61*9 
360 

Inches. 
00 
49*9 
690 
350 
370 
15*0 

Inches. 
0-0 
31-9 
581 
67  9 
48-0 

•  •■• 

Inches. 
0-0 
58*8 
410 
41-0 
65-0 
••  • 

Ineh«8. 
0*0 
205*9 

•  •• 
••  • 

•  • . 
• . . 

205*9 

205*9 

205*9 

205*8 

205*9 

*  These  blocks  appear  in  my  measures  as  58*2  and  44*8  incheii  respee- 
tively.— (C.  P.  S.) 
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Ckiliko. 

Formed  of  stone  beams  crossing  from  south  to 
north  wall  in  single  lengths. 

_  InehM. 

BTOsdih  at  West  end, 206*9 

And  at  Eitt  end, «     206*9 

Length  of  mean, ■•     411*8 

The  length  being  thus  made  up  of  the  breadths  of 
the  several  beams, — 


From  Wert  wall  to  fint  joint,    . 
From  fint  joint  to  aeeond  joint, 
^rom  seoood  joint  to  third  joint, 
IVom  third  joint  to  fourth  joint. 
From  fourth  joint  to  fifth  joint. 
From  fifth  joint  to  sixth  joint,   . 
From  sixth  joint  to  seyenth  joint, 
Fh>m  seventh  joint  to  eighth  joint. 
From  eighth  joint  to  ninth  joint. 

Sum,  or  length  of  ceiling,    . 


Inehet. 

-  23*0 

-  60*0 

-  67*0 

-  46-0 

-  66-0 

-  61*8 

-  68-0 

-  46-0 

-  21*0 

-  411*8 


HnoHT  OF  THS  Walls  in  the  Kino's  Ohambsb,  and  of  thb 

CoXTBfllS  COMPOSING  THKBL 


Goonei. 

BMtwalL 

Coonet. 

WestwftU. 

North 
•ide  of. 

South 
•Ide  of. 

North 
•ide  of. 

South 
•ide  or. 

First,  or  floor  oourse, 
Second  course, 
Third  course. 
Fourth  course. 
Fifth,  or  top  course. 

Sum,  or  height  of  ) 
King's  Chamber,  ) 

Inches. 
41*6 
480 
460 
480 
470 

Inehee. 
41*6 
48*0 
46*8 
47*2 
47-0 

First,  or  floor  course, 
Second  course. 
Third  course. 
Fourth  course. 
Fifth,  or  top  course. 

Sum,  or  height  of  ) 
King's  Chamber,  ) 

loche*. 
40-9 
46*1 
45*6 
48*0 
48*0 

Inehes. 
40-9 
461 
46*6 
480 
48*0 

230*6 

280*6 

228-6 

228*6 
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Counea. 

North  wall. 

OOQXMS. 

Sooth  via 

WMt 

end  of. 

EMt 

oidoC 

Wart 
end  of. 

aiMlot 

Fint|  or  floor  oonne, 
Second  conrBO, 

Third  course, 

Fourth  course, 
Fifth,  or  top  course. 

Sum,  or  height  of  ) 
King's  Chamber,  ) 

Inchm. 
41-6 

47-2 

46-8 

48-0 
46-5 

IndiM, 
42-0 
94-2 

2 
94-2 

2 
46-8 
46-1 

Firrt,  or  floor  course. 
Second  course, 
Third  course, 
Fourth  course. 
Fifth,  or  top  course. 

Sum,  or  height  of  ) 
King's  Chamber,  ) 

Inehoa. 
41^4 

46-8 

47-0 

46-6 

47-4 

Inehca. 
41-8 

46-0 

48^ 

46-8 

46-6 

229-1 

2291 

229-2 

228^ 

FBENCH  MEASURE  OF  THE  GREAT  PYRAMID'S 

HEIGHT,  IN  1800  A.D. 

The  French  aavants  of  1799  appear  to  have  paid 
special  attention  to  linear  measure^  particularly 
those  of  the  Pyramid's  height^  both  trigonometrically 
and  by  means  of  measuring  each  successive  step, 
with  a  rectangular  measuring-staff  appropriately 
arranged.  This  latter  mode  of  mensuration  was 
performed  firstly  by  MM.  Jomard  and  Cecile  before, 
and  secondly  by  M.  Le  P^re  and  (Colonel  Ooutelle 
after,  the  discovery  of  the  '  sockets  ; '  hence  the 
measures  of  the  former  are  deficient  at  the  starting- 
point,  and  I  have  replaced  their  imperfect  idea  of 
the  two  first  courses  at  the  ground  in  the  following 
table  by  the  same  quantity  derived  fix)m  the  second 
pair  of  observers.  This  pair  seem  to  have  begun 
their  measures,  not  from  the  bed  or  floor  of  the 
socket,  but  from  its  inner  edge,  rather  more  than 
eight  inches  above  the  same,  and  therefore  practi- 
cally identical  with  the  '  pavement'  surface  which  I 
have  assumed  as  the  datum-plane  of  Great  Pyramid 
hypsometry. 
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From  the  pavement  then  below,  the  French  step- 
measures  extend  up  to  the  topmost  stones  on  the 
summit  of  the  Pyramid ;  but  as  these  topmost 
stones  consist  of  two  small  fragments  only  of 
courses^  one  on  the  other, — ^I  have  thought  that  M. 
Nouet  the  astronomer  had  more  reason  in  terminat- 
ing  his  trigonometrical  measures  for  height,  at  the 
'  platform '  of  the  summit  Hence  to  make  the 
points  measured  between,  similar  in  all  cases,  I  have 
cut  off  the  two  uppermost  registered  courses^  which 
are  the  fragments  before  alluded  to,  fit)m  both  the 
sets  of  step-measures, — which  then  terminate  abore^ 
also  with  the  platform. 

This  platform  is  easily  recognisable  as  being  about 
400  inches  long  in  the  sides,  and  being  the  202d 
course  frx>m  the  pavement  upwards.  The  eminent 
French  authorities  indeed  mark  it  the  201st;  but 
then  they  make  only  one  course  of  really  the  two 
lower  ones,  without  apparently  having  good  reason. 
They  have,  for  instance,  actually  entered  them  in 
two  several  portions,  as  in  the  column  of  Le  P^ 
and  C!outelle,  but  yet  have  summed  them  up  together 
as  a  single  course  only, — because  the  upper  one  is 
part  of  the  solid  and  standing  rock  of  the  hill,  and 
they  imagined  that  it  indicated  a  high  base  to  have 
originally  extended  all  round  the  Pyramid.  But 
Colonel  Howard  Yyse  has  since  shown  that  no  such 
high  base  ever  existed ;  and  my  own  photographs  of 
the  north-east  comer  of  the  Pyramid  show  a  second 
higher  ledge  of  the  same  standing  rock  frirUier 
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inside  than  the  abelf  above  alluded  to  ;  and  in  auch 
a  position  of  level  with  regard  to  the  courses  of 
masonry  proper, — some  of  which  are  outside  it, — aa 
to  show  that  it  does  not  rule  their  number  or  heights. 
In  addition  to  which,  other  photographs  show,  by 
the  remains  of  coarse  mortar  outside  the  lower  ledge 
of  rock,  that  there  were  stones  of  Pyramid  masonry 
courses  outside  that  also,  rendering  ita  service  in 
the  structure  solely  to  supply  some  of  the  interior 
bulk  of  building. 

Hence  there  appears  abundant  reason,  from  the 
Pyramid  itself,  for  giving  force  to  the  apparent 
separation  which  the  French  philosophers  did  see, 
in  the  whole  height  of  their  nominal  lowest  course  ; 
and  for  calling  it  now  with  certainty, '  two.'  Whence 
also,  the  height  from  the  pavement  below  to  the 
platform  above, — which  in  their  own  immortal  work 
appears  as  201  courses, — is  represented  in  the  fol- 
lowing English  edition  of  the  same  as  202  courses :  ^ 
though  with  the  same  total  height. 

But  while  modem  photographs  lead  mo  to  make 
this  correction  on  the  work  of  those  eminent  mvants, 

»<iiey  have  led  me  also  to  bear  testimony  to  the 
remarkable  accuracy  of  their  measures  of  heights  of 
the  courses,  for  a  great  extent  up  the  PjTamid's  side; 
and  it  would  be  most  satisfactory  to  their  excelsior 
spirits,  could  they  behold  those  apparent  anomalies 
which  they  chronicled  so  faithfully  at  the  36th,  37th, 
and  other  courses,  completely  borne  out  in  one  of  the 
^Lieceot  Nature-painted  views  of  the  Pyramid.     In 
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fiEU^t^  their  measures  of  the  courses  of  the  Pyramid 
are  extraordinarily  good,  and  stand  fiEur  before  all 
others  which  have  ever  been  made,  either  before  or 
since,  my  own  included  :  all  honour  to  them  there- 
fore. And  yet,  for  practical  purposes^  it  is  necessary 
also  to  mention  that  in  the  pages  of  their  measures  in 
AntiquitSs  Memoires^  voL  i^  there  are  no  less  than 
four  errors  of  a  whole  metre,  or  near  it,  each  in  Le 
P^re  and  Coutelle's  measures  as  given  in  metres ; 
errors,  however,  not  of  theirs  in  the  measures^  but 
of  M.  Jomard  in  reducing  the  old  French  feet 
and  inches  actually  employed  to  metres ;  or  per- 
haps they  are  only  printer's  errors^  except  that 
two  of  them  are  repeated  in  the  large  engraved 
section  of  the  Pyramid  at  Plate  xiv.  of  their 
largest  sized  plates  (voL  v.) ;  and  the  only  pub- 
lished Pyramid  section  I  know  o^  which  has  at- 
tempted to  give  pictorially  the  true  height  of  every 
course. 

The  errors  alluded  to  are  contained  in  pages  533 
and  534  of  AntiquitSs  Memoires,  voL  L  ;  and  the 
corrections  required  to  the  figures  printed  there, 
are — 

GooneB  as  now  numbered  from  the  pavement  upwards. 

No.    37f  .  +1*0  metres. 

„    101,  -  1-0    „ 

„    170,  .  -  0-9 

And  186  and  187  combined,     .         +1-0 


In  my  own  reductions  of  Le  P^re  and  Coutelle's 
measures  from  metres  to  British  inches,  I  have 
taken  the  liberty  of  dividing  the  several  cases  which 
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he  gives  of  only  one  measure  for  two  small  steps^ — 
so  that  every  step  may  be  represented  by  figures ;  a 
proceeding  which  does  not  alter  the  whole  height, 
while  it  makes  errors  of  the  above  quoted  nature 
easier  to  detect  At  the  same  time,  having  only 
carried  such  reduction  to  the  nearest  inch,  at  every 
one  of  202  steps^  there  arises  a  small  difference 
between  M.  Jomard's  and  my  summing  up  ;  and  as 
he  went  to  many  more  decimal  places  than  I  did,  I 
prefer  to  take  his  final  sums  for  the  whole  height ; 
wherefore  these  are  given  at  the  end  of  the 
columns. 

Touching  the  degree  of. trust  to  be  placed  on 
these  measures,  it  will  be  interesting  to  all  who  re- 
spect the  name  of  M.  Fourier,  to  know,  that  he  con- 
sidered the  mode  employed, — ^that  is,  by  the  sepa- 
rate observations  of  202  steps, — and  gave  it  as  his 
view  of  the  probable  error  of  the  final  result,  as 
dependent  on  the  error  likely  to  be  committed  at 
each  step, — that  it  would  be  bounded  by  the  known 
limit  of  error  of  one  measure^  multiplied  by  the 
sqtuire  root  {not  the  simple  number)  of  the  number 
of  similar  operations. 

Whence  M.  Jomard  concludes  the  limits  of  error 
of  his  own  observations  dependent  on  having  made 
each  measure  to  a  closeness  of  '  6  lines'  only,  to  be 
under  8  inches.  But  Le  P^re  and  Coutelle,  he 
thinks,  should  have  smaller  limits  of  error,  as  they 
apparently  measured  to  single  lines. 

If,  however,  in  one  place,  from  two  step  mea- 
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sareB  and  one  trigonometrical  measor^  the  French 
Mvant  thus  gives  the  vertical  height  from  pavement 
to  platform  at  Bommit;  or  202  coarses  of  the 
Pyramid 

=  5437  Britiah  inches, 
we  should  caution  our  readers  that  he  sometdmeB 
cuts  off  from  tdiia,  the  72  inches  of  ^e  first  two 
courses  &om  the  ground ;  but  on  the  erroneooa 
theoretical  idea  we  have  already  exposed,  of  the 
inclined  sur&ce  of  tiie  ancient  Pyramid  having  only 
begun  at  that  upper  level 
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Summed  up  in  metres  in  the  French  work,  and 
reduced  to  British  inches  here — 

MM.  Jomard  and  Oeoile,  a     138*30  metrea. 

•I- Neglected' portion  at  bottom,    ■•  *77     n 

— two  topfragD&entary  oouTses,  b         1*08     ,» 

137-99     „     B     5433  Br.  in. 


Le  P^  and  Colonel  Coutelle,      =     139*17  metrea. 
— two  fragment^   •        .        .     ■•        1*13     „ 


138-04     .,     -«    5435  Br.  in. 


M.  Nouet^  astronomer,  measures  height  of  '  Plat- 
form'at  top  of  Pyramid,  and  finds  it  from  ground= 
137*53  m.  =  541 5  in. ;  but  his '  ground '  is  supposed 
to  be  28  inches  above  the  socket-edge  or  pavement 
afterwards  discovered,  therefore  6415  +  28  =  5443 
British  inchea 


SOCKETS,  DISCOVERY  OF. 

The  discovery  by  the  French  sa/varUs  of  two,  out 
of  the  four,  comer  sockets  of  the  Great  Pyramid, 
was  so  entirely  original  with  them,  and  has  proved 
of  such  infinite  importance  since  in  all  studies  of 
the  Pyramid,  either  in  theory  or  practice,  that  the 
two  following  extracts  chronicling  the  circumstances 
may  not  be  considered  out  of  place : — 

*  In  the  month  PluviAse,  year  9  (January  1801), 
'  MM.  Le  P^re  and  C!outelle,  in  excavating  at  the 
'  foot  of  the  Pyramid,  towards  the  two  angles  of 
'  the  northern   side,  found  an  esplanade  which  is 
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'  the  ancient ''  sor  or  giound-plot  of  the  monument : 
'  t.e.,  of  the  pedestali ''  socle!*  on  which  it  Tepo0e& 
'  Upon  this  esplanade^  and  in  front  of  the  apparent 
'  extremities  (of  the  building)  they  further  dis- 
'  covered  two  sockets^  ^  encastremefnts^  ahnost 
'  square^  cut  in  the  rock.  They  recognised  that 
'  these  sockets  were  well  on  a  level,  and  their 
'  angles  sharp,  and  perfectly  rectangular.  It  was 
'  from  one  angle  to  the  other,  and  on  the  outsidei 
'  that  they  took  the  measure  of  the  base,  and  on 
'  the  line  which  joins  them,  with  a  minute  atten- 

*  tion,  and  most  exact  methods  : — ^finding  its  length 
'  716  feet  6  inches  French,  or  232*747  metres,' 
=  9163*46  British  inches. — ^M.  Jomard,  AnUquitSs 
MemoireSy  p.  518,  voL  i 

'  While  we  were  occupied  with  these  operations^ 
'  other  workmen  laboured  at  the  north-east  angle 
'  of  this  (the  Great)  Pyramid  to  discover  its  true 

*  base.  At  two  metres  and  three-quarters,  about^  of 
'  distance  from  the  nucleus  or  of  the  present  base, 
'  we  found  the  part  of  the  rock  in  which  the  stone 
'  of  the  angle  of  the  casing  had  been  inlaid  ''  tn- 
* "  cmstSeJ'    The  rock  is  still  perfectly  flattened 

*  "  dres86'*  and  cut  out  to  the  depth  of  207  milli- 

*  metres,  over  a  space  of  3*9  by  3*4  metres.' — ^M. 
CSouTELLE,  AntiqvdtSs  Menwires,  p.  46,  vol.  iL 

ENGRAVINGS. 

The  great  French  work  on  Egjrpt  is  very  notable 
for  the  large  number  of  engravings  of  atlas  size 
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which  it  containB,  touching  the  Pyramids  of  Jeezeh, 
there  called  usually  of  Memphis,  In  execution, 
these  engravings  are  maguifieent,  forming  examples 
of  the  '  line  manner,'  or  true  work  of  the  graver, 
such  as  the  present  generation  seldom  sees.  Some 
faulta  have  however  crept  in,  as  thus : — In  Plate  ix. 
vol.  V.  of  AntiquiUs  Planches  of  the  smaller  size 
of  atlaa,  there  is  a  grand  view  of  the  Great  and 
second  Pyramids  from  the  north, — with  a  bud, 
just  below  the  horizon,  radiating  from  thence 
magnificently  over  aU  the  sky, — but  in  an  azimuth 
which  is  due  south,  or  where  the  Egypt  of  our 
days  most  assuredly  never  sees  the  sun  at  so  low 
an  altitude. 

In  Plate  xiv.  of  vol.  v,  of  the  larger  size  of  atlas, 
there  is  a  section  of  the  Great  Pyramid,  very  re- 
commendable  as  the  only  one  known,  at  least  by 
me,  where  every  course  of  the  masonry  has  been 
put  in  by  measure  ;  yet  is  the  interior  unfortunately 
faulty.  Thus  (1.)  the  entrance  passage  terminates 
below,  at  its  junction  with  the  firet  ascending 
passage. 

(2.)  The  portcullis  of  the  said  first  ascending 
passage  has  slipped  down  into  the  entrancf.  passage, 
thereby  blocking  it  up. 

(3.)  The  well  is  far  fi-om  true,  being  too  straight 
cd  vertical  in  ita  entire ;  and  its  entrance  hole  from 
nd  Gallery  is  of  a  wrong  shape  ;  i.e.,  square  and 

)r-hke,  whereas  its  top,  is  really  inclined  suitably 
I  the  ramp-lines,  so  that  it  would  be  concealed 
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were  the  ramp  completed,  or  the  ancient  stone,  now 
broken  out^  put  back  into  its  place. 

(4.)  The  floors  of  the  Queen's  chamber  and  hori- 
zontal passage  are  erroneously  represented  all  on 
one  level,  z.e.,  not  showing  the  deep  step  towards 
the  southern  end. 

(5.)  The  Grand  Gallery  roof  is  made  with  distinct 
inverted  steps^  but  having  only  thirty  of  them, 
instead  of  thirty-six. 

(6.)  The  south-east  socket  of  the  Pyramid  is  shown 
as  well  as  the  north-east ;  but  the  only  other  socket 
which  the  French  savants  discovered,  besides  the 
north-east  one,  was  that  at  the  north-west  comer. 
Since  then,  viz.,  in  1865,  Messrs.  Alton  and  Inglis 
found  by  excavating  that  a  south-east  socket  really 
existed.  But,  that  the  French  had  not  seen  it^  is 
pretty  plain  from  their  having  drawn  it  of  the  same 
size  as  the  north-east  socket,  while  its  meridian 
length  is  really  only  one-third  of  that. 

In  another  Plate,  the  faults  of  not  showing  the 
granite  leaf  of  the  antechamber  to  be  composed  of 
two  pieces,  and  one  of  them  garnished  with  a  certain 
projecting  portion, — are  to  be  noticed ;  also,  and  still 
more  importantly,  the  total  neglect  of  the  ledge  on 
the  coffer  in  the  King's  chamber.  But  many  other 
features  are  well  given,  and  with  splendid  treat- 
ment as  works  of  the  draughtsman. 
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HYPSOMETRICAL  REFERENCE  OF  THE  GREAT  PYRAMID, 
BY  M.  JOMARD,  IN  '  DlfiSCRIPTION  DE  L']£gYPTE/ 
'  ANTIQUIT^S  DlfiSCRIPTIONS,  VOL.  H.  p.  62. 

'  Lea  operations  du  nivellement  des  deux  mers, 
'  Tun  des  ouyrages  les  plus  importans  des  ing^nieurs 

*  de  rezp^tion  Fran9aise,  ont  6t6  rattach^es^ 
'  d'apr^  une  id6e  tr^-judicieuse  de  M.  Le  P^re 

*  ain^  directeur  de  ce  travail,  au  sol  de  la  Grande 
'  PVramide,  qui  servira  ainsi  de  repfere  invariable  i. 
■  tiZ^U.  oUervrtiom,  future  S  le  niveau  de. 

*  crues  du  Nil,  sur  rezhaussement  du  lit  du  fleuve 

*  et  celui  de  la  valine.  Ce  point  de  depart  est  le 
'  sol  de  Tencastrement  du  socle  de  la  P3rramide,  k 

*  Tangle  nord-est :  il  est  ^lev^  de  42*88  metres' 
(1688  British  inches)  '  au-dessus  de  la  coud^  sup^ 
'  rieure  du  meqyis  ou  nUom^tre  de  Roudah :  de 
'  42  metres*  (1654  British  inches)  'au-dessus  de  la 

*  valine  et  des  hautes  eaux  moyennes  (de  1798  i^ 
'  1801) ;  et  de  49*97  metres'  (1967  British  inches) 
'  au-dessus  des  basses  eaux  moyennes  pour  la  mdme 

*  ^poque.    Ces  donn^es  pr^cieuses  ne  doivent  pas 

*  6tre  perdues  de  vue/ 

Compare  vol.  iii.  p.  77  :  adding  to  the  numbers 
above  given,  six  inches,  to  reduce  them  from  the 
floor  of  the  north-east  socket,  to  the  upper  surface 
of  the  general  pavement  surrounding  the  Great 
Pjrramid     See  vol.  ii.  p.  137. 


VOL.  II. 


PYRAMID  MEASURES  BY  COLONEL  HOWARD 
VYSE  AND  MR  PERRING. 

No  series  of  authorities  on  Pyramid  measurement 
would  be  complete,  without  the  combined  work  of 
the  two  authors  above  mentioned  We  have  in- 
deed been  obliged  to  point  out  in  more  than  one 
instance,  such  as  that  of  the  height  of  the  present 
Pyramid,  that  their  numbers  are  by  no  means  always 
so  correct  as  they  might  be ;  but  we  believe  them 
to  be  perfectly  honest,  as  published  by  Colonel 
Howard  Vyse,  either  in  his  octavo  volumes  of 
Operations  carried  an  at  the  Pyramids  of  Jeezeh  in 
1837,  or  his  folio  atlas  of  ITie  Pyramids  of  Jeezeh, 
published  soon  after ;  and  they  furnish  besides^  the 
Utest  body  of  Me^uxea  o/diiTe^nt  p«rtiooB  of 
the  Pyramid  ever  collected  by  any  single  party,  and 
contain  some  items  with  regard  to  which  there  are 
no  other  authoritie&  The  publication,  too,  since 
then,  by  Chevalier  Bunsen,  of  some  of  these 
measures^  as  unfortunately  altered  by  Mr.  Perring 
to  suit  a  theoretical  view  of  his  own,  makes  a  re- 
pubUcation  of  the  original  numbers  important  for 
the  credit  both  of  Mr.  Perring  and  Colonel  Howard 
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y yse,  as  measurers ;  and  their  numbers  of  feet  and 
inches  being  here  reduced  to  inches  only,  renders 
their  results  more  immediately  comparable  with 
our  own. 


WHOLE  FTBAMID. 

Britithiiiobei. 

Ancient  bMe-nde^  length  of, «  9168* 

Preeent  bate^de^        „  m  8952* 

Ancient  height,  vertioal,  computed  by  angle  51®  50',  i*  5769* 

Plreeent  height,  veitica], b>  5409* 

Ancient  height,  inclined, m  7332* 

Pireaent  height,  inclined, a  6819* 

Angle  of  oaaing-etonee,  between  51®  50^, 

and  51®  52^  -f  x  seoonda. 


ENTKANGB. 

hei^t  from  baae  to  bottom  of  entrance,    . 
Diatance  of  the  centre  of  thia  entrance  eaatwaid  from  the 

centre  of  the  Pyramid,       • 

Breadth  of  paaaage,        ....... 

Heif^t  of  paaaage,  perpendicular  to  incline,  . 
Angle  of  thia  entrance  paaaage,  «  26®  41'. 


588* 

294* 
41*5 
47  0 


LENOTH  OF  ENTKANOB  PASSAQE. 

From  preaent  dilapidated  beginning  of  roof  to  the  jnnc 

tion  with  firat  aacending  paaaage, 
Thence  to  the  forced  paaaage,         .... 

Thence  to  the  well, 

Thence  to  the  aubterranean  horizontal  paaaage, 

Or,  preaent  length  inclined,  of  whole  entrance  paaaage, 

Bot,  ancient  length  moat  be  increaaed  for  an  extent  of 

more  than  276  inchea  broken  away  at  the  beginning 

with  the  exterior  of  the  building,  and  ia  therefore  more 

nearly, 


758- 
214- 

2582* 
296* 

3850* 


-  4126' 


Breadth, 

Height, 

Length, 


SUBTKBBANXAM  HOBIZOlffTAL  PA88AOB. 


33* 

36* 

324- 
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8X7BTKRRANSAK  CHAMBER. 

British  InAflL 
Gat  oat  of  rock  of  hill  m  tUu, 

Le&gth,  East  to  West, ->  562- 

Breadth,  North  to  South, »  325- 

Ceiling  flat,  floor  oneyen  ^m  the  exoayatioD  not  having 

been  completed :   depth  ^m  ceiling  to  deepest  part 

of  floor, -B  138* 

Northern  side  distant  from  the  central  vertical  axis  of 

the  Pyramid,  northwards, «■  96- 

Eastem  side  is  distant  from  the  same  axis  eastwards,  «■  311* 

Depth  of  ceiling  below  base  of  Pyramid,        .        .        .  k  1088* 

SUBTXRBANSAN  PASSAGE  TO  THE  SOUTHWABD. 

Length, ■»     533* 

Breadth, «       31* 

Height, -       29- 

SUBTEBBANEAN  SHAFT  OB  HALF-WELL. 

This  was  situated  near  the  eastern  end  of  this  chamber, 
in  the  deepest  part  of  the  floor,  so  far  as  excavated ; 
it  was  described  as  very  rude,  evidently  unflniahed, 

and  about  in  depth, m     150* 

See  further  particulars  of  it  at  the  end  of  the  list 


FIRST  ASOENDma  PASSAQE. 

Length,  from  lower  end  of  granite  portculUs  blocks  to 
the  Grand  Gallery,  including  the  space  of  177  inches 
at  present  occupied  by  said  blocks,     .         .         .         .     «    1492* 

Height,  perpendicular  to  incline, «       47' 

Breadth, «       41*5 

Angle  of  inclination  -  26''  18'. 


QRAND  QALLEBY,  OB  SECOND  ASOENDINa  PASSAQE 

Height,  vertical, »  336* 

Length  from  North  end  to  step  at  South  end,  »  1810* 
Further  length  from  step  to  passage  leading  to  King's 

chamber, »  62* 

Total  length  of  Grand  Gallery, ->  1872* 

Breadth  between  ramps, ■>  41*5 


SECT,  v.]   COL.  HOWABD  VYSE  AND  MR.  PERKING.     325 

BritUh  inohM. 
Brettdth  of  each  immp, »      20*5 

Height  (vertioal)  of  immp^ «>       24* 


NEIQHBOnBHOOD. 

Length  of  paieage,  horiioiit«],  leading  through  ante- 
ehamber,  from  Grand  Gallery  into  Bang*!  Chamber,    . 

Hei^t  of  said  paaaage, 

Breadth  of  ditto, 

Height  of  portcnlliB, 

KINGP8  OHAHBBB. 

Length  from  Eaat  to  Weet, 

Breadth  from  North  to  South, 

Height,  floor  to  oeiling; 

Hei^t  from  baae  of  Pyramid  to  floor  of  chamber. 

Northern  side  distant  from  oentre  of  Pyramid  to  south- 
ward,         

Eastern  side  distant  from  same  eastwards. 

There  is  supposed  to  be  a  difference  of  a  quarter  of 
an  inch  in  one  of  the  sides  of  the  chamber,  which  is 
probably  an  inflection  in  the  stone. 


266- 
44- 
41*5 

169- 


411* 

205- 

229* 

1665* 

195* 
315* 


KOBTHERN  AND  80T7THEBN  AIR-OHANNELS. 


Inclined  height  of  upper  ends  from  base  of  Pyramid, 
Distance  of  lower  ends  ^m  East  side  of  King's  Cham 

ber,  westwards, 

Height  of  same  from  floor  of  chamber,   . 
Dimensions  of  same,  in  height,       .... 
„  breadth,     .... 

Length  of  northern  air-channel  from  King's  Chamber  to 

outward  part  of  Pyramid, 

Dimensions  of  arerage  section,  in  height, 

„  „  breadth. 

Length  of  southern  auNchannel  from  King's  Chamber  to 

outward  part  of  Pyramid, 

Dimensions  of  arerage  section,  height,   . 
„  „  breadth. 

The  mouth  of  the  southern  air-channel  has  been 
forced  and  enlarged ;  but  was  probably  originally  of 
the  same  size  as  the  other. 


3972- 

97* 

36* 

6* 

8* 

2796* 
9*5 
9* 

2091- 
9*1 
8*9 
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SABOOFHAOUB  OB  *OOFFEB*  IN  XHB  KEBTffS 


Otttiide  of  ooffer,  kngtliy —  90*5 

,,  breadth, »  39* 

height, -  41- 

Iniide  of  coffer,  kngtb, i*  78- 

„  breadth, i-  86*0 

depth, »  84*5 


i» 


OF  OOHBKBUOflOK. 

Length  of  passage  leading  to  Davison*s  Chamber  oat  of 
Bonth-east  comer  of  top  of  Grand  Qallery,  .        .        .     b     297* 


DAYISOK's  OHAMBEB,  DISOOVXBID  by  MB.  DAYISOH  IH  1764. 

Length,  East  to  West, -«     460* 

Breadth,  North  to  South, ->     205- 

!30* 
42- 

WELUNQTON's  OHAMBEB,  DISCOVEBSD  BT  OOL.  HOWABD  VTBB 

IN  1837- 

Length,  East  to  West, »     462- 

Breadth,  North  to  South, »     204- 

Height,  varies  between "*    I  44- 

NBLSOK's  CHAMBEB,  DISOOYBBKD  BT  COL.  HOWABB  YTSS  IN  1837. 

Length,  East  to  West, -«     465- 

Breadth,  North  to  South, «     200- 

i24* 

ABBUTHNOT'S  OHAMBEB,  DI8C0VEBED  BT  OOL.  HOWABD  VYBB 

IN  1837. 

Length  from  East  to  West» «     448- 

Breadth  from  North  to  South, —     196- 

Height,  varies  between t=.    |  ]^ 


SECT,  v.]    CX)L.  HOWARD  VYSE  AND  BiB.  PERRINO.    327 


CAMFBILL's  CHAMBXB,  DISOOYXBID  by  CX>L.  HOWARD  TYSB 

IH  1837. 

BrtUih  ladMs. 
Length  from  East  to  West, »     454* 

Breftdth  from  North  to  South, «     246* 

i70* 
lOS* 

Whole  height  from  floor  of  King^i  Chamber  to  roof  of 

CampbeU'a  Chamber, »     881' 

PASSAaE  LEADmO  TO  QXIEEBrS  OHAMBE& 

Length  ^m  North  end  of  Grand  GaDery  to  beginning 

of  low  paaaage, .  ta     199* 

Length  from  the  low  pawage  to  the  step^  .        .  m  1104* 

Length  from  step  to  Queen's  Chamber,  .        .        .        .  ta     215* 
Total  length  of  this  passage  from  North  wall  of  Grand 

Galleiy, -  1518* 

Breadth  of  passage, i"       41*5 

Height  of  passage,  in  *  low'  part  before  the  step,    .        .  »      46* 

„  beyond  the  *  step,'   •  .  «      68* 


QXJEESra  OHAMBEB. 

Length,  East  to  West, 

Breadth,  North  to  South, 

Height  to  commencement  of  roof, 

Extreme  height  to  upper  angle  of  roof,  .... 
Becess  in  eastern  side,  width  at  bottom, 

„  whole  height,     .... 

,,  depth  to  forced  passage,     . 

„  width  at  top,     .... 

„  distance  of  central  vertical  axia 

from  same   feature   of    East 
wall  of  room. 
Distance    from  western  side  of  chamber  to  centre  of 

Pyramid, 

Distance  from  southern  side  of  chamber  to  centre  of 

Pyramid, 

Whole  height  from  base  of  Pyramid  to  floor  of  this 
chamber,    ....•...• 


225* 
204- 
177* 
843* 

61- 
188* 

41* 

23*5! 


26-0? 
90- 
84- 
808- 
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WELL ;  i.e.,  Upper  or  Dry  WaQ. 

Depth  of  opper  and  rertical  put  of  shAffe,  .  «■     313* 

Thence  to  grotto, »     389* 

From  grotto  to  bottom, «■   1596* 

Total  depth, ->  2298* 

Sqnare  in  section,  with  length  of  one  aide,     .        .        .  »       28' 

Hei^t  of  top  of  natural  rook  above  base  of  Pynunid,  »     264* 

NaU, — As  the  mouth  of  the  weU  haa  been  foroed  throu^  the 
maaonry,  Mr.  Perring  supposes  it  was  not  part  of  the  original  design ; 
but,  if  the  upper  inclined  passage  was  filled  with  solid  masonry,  it 
was  the  only  way  in  which  the  workmen  could  go  out  after  they  had 
closed  up  the  passage  from  the  upper  end  of  it. 

The  platform  on  the  top  of  the  Pyramid  is  about  396  inches  square  ; 
above  this  are  four  or  five  stones  belonging  to  the  upper  layers. 

OONOLUDED  AREA  AND  WEIGHT. 

Aem.  roods,  polat. 
Former  extent  of  base, »     13       1        22 

Present  extent  of  base, »     12       3         3 

Supposing  the  natural  rock  to  average  96  inches  over  the  extent  of 

base,  and  deducting  the  space  occupied  by  chambers  and  passages,  the 

original  quantity  of  masoniy  would  be,  in  cubic  feet,    b     89,028,000 

Or  in  tons, »       6,848,000 

And  the  present  quantity,  in  cubic  feet,  >=     82,1 1 1,000 

And  in  tons, «       6,316,000 

The  space  occupied  by  chambers  and  passages  being  only  56,000 

cubic  feet,  or  l-1590th  of  the  whole  mass. 


MISOELLANEOUS  DETAILS. 

British  indMt. 
Pavement  at  centre  of  North  front,  width,  .     =     402* 

Thickness  of  its  stones, »       21* 

Width  of  same  pavement  at  excavations  near  middle  of 

each  half  of  North  front,    .         .         .        s       from  132*  to  144* 
Horizontal  distance  of  outer  surface  of  bevelled  casing- 
stones  at  foot  of  North  hont,  from  the  rectangular 
masonry  behind  them,         ....  a       about  108* 

MB.  PEBRINtfS  AOOOUNT  OF  THE  SHAFT  SUNS  IN  THE  8UBTBK- 
BANEOirS  CHAMBER,  DUBINO  THE  TSAB  1838. 

Base  of  Great  Pyramid  above  Nile  in  1838  A.D.,     .         .     =   1647* 
Rise  of  Nile  bed  in  4000  years,  estimated       ...»      120* 

Sum,  or  base  above  Nile  in  2162  b.c.,     .         .         .         .     «    1767* 
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BritiihiBohM. 
Base  of  Great  Fynunid  to  oeUing  of  labtemiieoiiB  ehamber,  ■»  1088* 

Height  of  nid  apartment,      ......     k     138* 

Plrobable  height  of  any  nndiacoTered  chamber  below,  b     120* 

1346- 
Balance  to  former  sun, b     421* 

1767* 

Shaft  in  floor  of  subterraneona  room  waa  sunk  from  that  depth,  or 
1226  inches  below  base,  432  inches  farther,  or  to  1658  inches  below 
base,  without  meeting  anything  else  than  solid  and  dry  rock. 


(To  have  met  with  wet  rock,  this  shaft  ought  to  have  been  driven 
folly  120  inches  farther  down,  or  to  1780  inches  below  the  Pyramid 
pavement    See  Hypsometric  table  in  our  voL  iii  p.  82. — C.  P.  S.) 


PYRAMID  MEASUEES  BY  ME.  E.  W.  LANE. 

The  unrivalled  accuracy  and  loving  conscientious- 
ness with  which  the  talented  Mr.  E.  W.  Lane  de- 
scribed '  the  Modem  Egyptians,'  leaves  amongst 
further  regrets  for  his  too  early  death,  that  his 
researches  among  the  monuments  of  ancient  Egypt 
are  fewer  than  they  would  otherwise  probably  have 
been.  The  only  fragments  of  his  labours  in  this 
direction,  that  I  am  acquainted  with,  are  all  of  a 
high  order,  viz.  : — 

Firsty  A  large  view  of  the  Great  Pyramid  from 
its  north-eastern  comer,  contained  in  Colonel 
Howard  Vyse's  atlas  of  the  Jeezeh  Pyramids. 

Second^  His  arrangement  of  the  ancient  Egyp- 
tian dynasties  and  interpretation  of  the  traditions 
of  Osiris,  contained  in  the  article  *  Egypt^'  by  his 
nephew,  in  the  last  edition  of  the  EncyclopcBdia 
Britannica. 

And,  third,  some  measures  of  the  Great  Pyramid 
which  appear  in  his  sister,  Mrs.  Poole's^  English- 
woman  in  Egypt,  published  between  1842-46. 
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These  measures  I  have  extracted  as  follows,  think- 
ing it  only  due  to  his  excellence,  skill,  and  general 
accuracy  that  he  should  appear  among  Great  Pyra- 
mid  authorities ;  though,  had  he  lived  longer,  and 
published  the  measures  himflelf,  he  might  have 
revised  some  few  of  the  numbers  first 


OBEAT  FTBAHID  OENEBALLY. 

BrItlthiiiolMS. 
Height  of  Pyramid  bate  above  plain,  approximately,  i"  1800* 

Preeent  height  of  Pyramid  from  base  to  Bommiti    .  ta  5472* 

Number  of  coones  of  masonry,  base  to  summit^     «>     203 

Length  of  side  of  platform  at  summit,    .        .        .        .     b     396* 

(Do.  in  time  of  Pliny  (70  ▲.D.),  .         .     «  170  British  inches.) 

(Do.  in  time  of  Diodoros  Sioolus  (60  B.&),  i«  108  „  ) 

Present  length  of  every  or  any  side  of  the  base,  m  8796* 

N,Bt — ^A  socket   144  inches  square,  alluded  to  as 

being  144  inches  auUide  the  parts  above  measured, 

and  showing  the  ancient  sise  of  the  Pyramid. 


ENTRAKOE  PASSAaE. 

*  Over*  the  sixteenth  course  from  bottom,  or  high,  m     600' 

Distant  eastward  of  middle  vertical  plane  of  North  side, 

more  than, »     240* 

Angle  of  dip  southward,  -»  26''  30^. 

Height  of,  at  right  angles  to  incline,  .     ■>       48* 

Width, «       42* 

Granite  portcullis  block,  distance  of  from  beginning  of 

roof  of  entrance  passage, ■>     840* 

Almamoon*s  hole,  distant^ from  the  same,  .         .     as     960* 

N.B. — ^This  passsge,  so  far,  well  built,  of  good  Mokat- 
tam  stone,  and  with  fine  joints. 


FIRST  ASOENDmO  PASSAGE 

Length  of,  from  South,  or  upper  end  of  portcuUii,  »  120S' 

Add  projection  of  into  floor  of  Grand  Gidlery,  .     »  18' 

Total  length  from  above,  to  above-mentioned  points,  «  1326' 
N,B. — Sides  and  roofing  very  rongL 
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QX7EEF8  nWAMHRR 

Viable  beginning  of  pansge  leading  to,  from  piojeetton 

of  floor  of  first  Moending  pMsage^       .        .        .        .  i.  183- 

Lengih  thenoe  to  deeper  pari, «  1116* 

Further  length  of  that  deeper  part,        ....  is  213- 

Total  length  from  North  wall  of  Grand  Qalleiy,     .  —  1530* 

Height  of  deeper  part, a  67* 

Width  of  aame, «  41- 

Height  of  thallower  part» »  47* 

Width  of  same, «  41- 

Qneen's  Chamber,  length, «  228- 

breadth, »  204* 

height  to  oommenoement  of  roo^  a  162* 

height  to  point  of  roo^                        .  »  246- 


19 
91 
99 


OBANB  GALLEBY. 

Height  of  grand  step  therein  near  North  end,                 .  m  87* 

Same^  including  a  small  cut-off  above,    .                         .  k  96* 
Angle  of  ascent,  »  26^  3(K. 

Ramps,  square  in  section,  length  of  one  side,  «>  20*5 

Width  of  Grand  Gallery  above  the  ramps,                       .  «>  82* 

Whole  length  of  Grand  Galleiy, «  1896* 

Upper  and  southern  step,  horisontal  length,  to  be  taken 

off  above,  .                         s  61* 

its  height,      .        ...»  35- 


ANTEOHAMBEB  AND  PASaAQES. 

Horizontal  passage  from  Grand  GkUleiy  to  antechamber — 

Length, ■>  53* 

Height, =  43*5 

Width, =  41-5 

Antechamber,  length, b>  116* 

„           breadth  near  top,  nearly                            .  >»  83* 

Granite  leaf,  in  ttoo  pieces,  each  in  thickness,                  .  «  15* 

Horizontal  passage,  antechamber  to  King*s  chamber — 

Length, «  101* 

Height, «  43*5 

Breadth, -  41*5 

Total  length,  Grand  Gallery  to  King's  Chamber,    .         .  »  270* 
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KING'S 

Britiah  InehM. 

Length  of, «     412*5 

Breftdthof, »     206*25 

Height  of, -     230*25 

Number  of  counet  in  walls  of,  »  6  (?) 


WELL  AND  8UBTEBRANEAN 

The  lower  parte  of  both  the  weU  and  the  entrance  paasage  leading 
to  the  aobterranean  chamber,  are  characteriatically  described  for  their 
hrreguittritiei. 


GREAVES*  STANDARD  OF  MEASURE. 

Pbofessob  Greaves  of  Oxford  (a.b.  1638)  was 
80  eminently  in  advance  of  his  age  in  metrological 
researches^  that  much  interest  has  been  expressed  at 
various  times,  and  for  various  purposes,  to  learn, — ^if 
it  were  possible,-the  length  of  the  measuring-rod 
which  he  used,  in  terms  of  a  modem  known  standard. 
But  the  rod  itself  having  been  lost, — ^though  the 
case  which  once  held  it,  is  said  to  be  preserved  still 
in  Oxford, — ^the  comparison  has  not  been  possible 
directly;  indirectly,  however.  Greaves'  intentional 
method  by  successive  measures  of  stated  parts  of 
the  Great  Pyramid,  can  be  brought  into  use  through 
the  agency  of  our  own  measures. 

His  principle  he  describes  in  voL  L  of  his 
Pyramidographia,  by  Dr.  Birch,  page  126  ;  and  at 
page  346,  towards  the  end  of  his  Denarius  disserta- 
tion, he  supplies  the  following  data  for  his  own 
measures  : — 

(1.)  *  The  first  and  most  easterly  of  the  three 

*  great  Pyramids  of  Egypt  hath  on  the  north  side  a 

*  square  descent ;  when  you  are  entered  a  little  past 

*  the  mouth  of  it,  there  is  a  joint  or  line,  made  by 
'  the  meeting  of  two  smooth  and  polished  stones  over 

*  your  head,  which  are  parallel  to  those  under  your 
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*  feet ;  the  breadth  at  that  joint  or  line  is  3'463  of 
'  the  English  feet ;'  or  x  12  =  41-56  Greayes' 
inchea 

(2.)  *  Within  the  Pyramid,  and  about  the  midst 
'  of  it^  there  is  a  fSsur  room  or  chamber,  the  top  of 

*  which  is  flat,  and  covered  with  nine  maaqr  stones ; 
'  in  it  there  stands  a  hollow  tomb  of  one  entire 
'  marble  stone  ;  the  length  of  the  south  side  of  this 
'room,  at  the  joint  or  line  where  the  first  and 
'  second  rows  of  stone  meet,  is  34*380  feet ;'  or 

X  12  =  412-66  Greaves'  inches. 
(3.)  *  The  breadth  of  west  side  of  the  same  room, 

*  at  the  joint  or  line  where  the  first  and  second  row 

*  of  stones  meet,  is  17'190  feet;'  or  x  12  =  206-28 
Greaves'  inchea 

(4.)  *  The  hollow,  or  inner  part  of  the  marble 

*  tomb  near  the  top,  on  the  west  side  of  it,  is  in 
'  length  6-488  feet ;'  or  x  12  =  Y7-86  Greaves' 
inches. 

(5.)  *  The  hollow  or  inner  part  of  the  marble 
'  tomb  near  the  top  of  it,  on  the  north  side,  is  in 
'breadth  2-218  feet;'  or  x  12  =  26-62  Greaves' 
inches. 

Now  the  first  of  these  specified  places  may  be 
identified  in  our  table  of  heights  and  breadths  of 
entrance  passage,  page  36,  =  41*60  inches. 

The  second,  or  length  of  the  south  side  of  the 
King's  chamber,  42  inches  above  the  floor,  is  from 
our  measure  on  the  floor  of  412-60,  reduced  for  the 
angular  inclination  of  the  walls  +  412-66  inches. 
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The  third,  or  west  side  of  the  room,  similarly  cor- 
rected, is  206*26  inches.     (See  p.  102.) 

The  fourth,  or  inside  length  of  the  coffer  near  the 
top  on  the  west  side,  =  78*03  inches.    (See  p.  121.) 

And  the  fifth,  or  inside  breadth  of  the  coffer  near 
the  top  on  the  north  side,  =  26*68  inches. 

Hence  we  have  the  following  double  series  : — 


Grvaybb. 

c; 

PiAzzi  SmrTH. 

IndiM. 

Inches. 

(1.)      41-56 

sa 

41-50 

(2.)    412-56 

a 

412-56 

(3.)    206-28 

a 

206-26 

(4.)      77-86 

» 

78-03 

(5.)      26-62 

s 

26-68 

.     764-88 

765-03 

One  would  think  from  the  above  numbers  that 
four  and  five  had  been  measured  with  a  different 
rod  from  the  others  either  by  Professor  Greaves  or 
myself;  but  I  am  not  aware  of  any  error  of  the 
sort  in  my  own  observations  ;  and  the  coffer,  which 
they  belong  to,  has  always  been  a  puzzling  object  to 
passing  travellers.  There  seems,  therefore,  at  pre- 
sent to  be  no  opportimity  of  doing  anything  else 
than  taking  the  sum  of  each  series  ;  and  thereupon 
declaring,  that  764*88  of  Greaves'  inches  are  equal 
to  765*03  of  the  present  British  imperial  inches; 
or  in  fact  that  Greaves'  measuring-rod  was  based  on 
a  standard  foot  much  closer  to  the  truth,  than  most 
persons  have  hitherto  deemed  possible  or  likely. 


LENGTH  OF  THE  CUBIT  OF  MEMPHIS. 

From  a  comparison  of  Professor  Greaves'  measureB 
of  various  parts  of  the  Great  Pyramid,  Sir  Isaac 
Newton  deduced  a  value  in  British  inches  for  the 
length  of  the  cubit  of  the  ancient  city  of  Memphis^ 
or  of  ancient  Egypt  generally ;  and  arrived  thereby 
at  a  quantity  very  fSsurly  dose  to  that  which  has 
been  subsequently  determined  on  perfectly  different 
grounds  by  later  investigators :  few  of  whom,  how- 
ever, appear  to  expect  a  precision  of  more  than  two 
or  three  tenths  of  an  inch. 

The  method  on  which  Sir  Isaac  Newton  pro- 
ceeded was  based  on  the  assumption, — ^that  if  the 
Great  Pyramid  was  built  by  Egyptian  workmen, 
there  was  a  probability  that  even  numbers  of  whole 
lengths  of  their  favourite  linear  standard— or  the 
Memphian  cubit, — ^would  be  employed  by  them,  for 
practical  convenience,  in  lajdng  off  the  chief  lengths^ 
breadths,  and  heights  throughout  the  structure. 

This  principle  seems  to  contain  some  truth,  but 
is  not  always  to  be  implicitly  depended  on ;  for 
many  circumstances  connected  with  either  use  or 
art^  may  require  fractional,  and  very  intricate  frac- 
tional, portions  of  a  cubit  to  be  introduced  into 
some  parts   of  a   building,  even  because  whole 

VOL,  IL  Y 
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cubits  are  introduced  into  another.  Further  also, 
if  the  length  of  the  part  measured,  be  very  greats 
and  the  difficulties  of  measurement  notable^ — as  in 
the  side  pf  the  base  of  the  entire  Pyramid, — ^the 
errors  of  observation  may  exceed  the  length  of  any 
possible  fraction  of  the  cubit ;  and  some  number  of 
whole  cubits  can  then  be  placed  by  the  modem 
observer  with  perfect  ease,  but  not  propriety,  within 
the  limits  of  his  several  observations^  and  claimed 
as  being  the  length  originally  intended. 

To  keep  therefore  on  the  safe  side,  I  have  con- 
fined myself,  in  a  similar  inquiry  based  on  my  own 
measures,  to  interior  features  of  the  Pyramid  only ; 
and  to  cases  in  which,  both  the  whole  lengths  were 
small,  as  of  2,  4,  or  more  cubits, — ^if  cubits  existed 
at  all ; — and  the  error  of  observation  was  probably 
under  a  tenth  of  an  inch. 

The  final  mean  of  the  whole  set  of  determinations 
obtained  in  this  manner  =  20*73  British  inches,  as 
the  length  of  the  cubit  employed  by  the  masons 
engaged  in  the  Great  Pyramid  building,  or,  that  of 
the  ancient  city  of  Memphis ;  and  which  cubit  need 
not,  and  actually  is  not,  by  any  means  the  same  as 
the  cubit  typified  in  the  more  concealed  and  sym- 
bolized metrological  system  of  the  Great  Pyramid. 

The  above  length  for  the  Memphis  and  Great 
Pyramid  cubit  comes  very  near  the  mean  of  Sir  Isaac 
Newton's,  Sir  Gardner  Wilkinson's,  Mr.  Perring's, 
and  other  determinations — hitherto  considered, 
=  20*70  inches;  but  the  nearness  is  accidental 
only,  for  our  individual  results  are  found  anywhere 
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^^  between  20'10  and  21'35  British  inches;  and  some  of 
theirs  are  almost  as  wide.  The  best  of  them,  indeed, 
are  usually  between  20'6  and  20'8  British  inches; 
thus  &  preserved  cubit  recently  found  in  pulling 
down  a  building  at  Thebes,  supposed  to  date  about 
1000  B.C.,  is  mentioned  by  Sir  Gardner  Wilkinson,  as 
equal  to  two  ordinary  cubits,  each  of  20'65  inches 
long  ;  and  he  makes  the  cubitr-marka  of  the  Elephan- 
tine Nilometer,  dating  from  the  Roman  Emperors, 
1=  20'63  inches,  but  mentions  a  French  determina- 
tion of  the  same  =  20'73  inches ;  and  likewise 
notices  a  stone  with  10-14th8  of  a  cubit  built  into 
the  wall  at  Elephantine,  and  part  apparently  of  an 
older  Nilometer,  where  the  cubit  was  =  21'0  British 
inches.  The  cubit  of  the  Nilometer  at  Cairo  is 
given  by  the  same  author  at  21 '4  English  inches, 
but  attributed  to  no  earlier  authority  than  an  Arab 
Caliph  about  a.d.  860. 
The  diflferences  amongst  our  own  resiUts  are 
partly  due  to  dilapidation  effects,  but  are  partly 
dependent  also  on  variations  introduced  by  the 
^^  builders,  or  actual  errors  in  their  work  :  as  when 
^K  the  breadth  of  the  Grand  Gallery  varies  in  different 
^V'  parts  of  its  length,  irregularly,  anywhere  between 
81"?  and  830  inches.  Another  source  of  error  is 
more  uncertain,  as  where  two  parts  taken  by  Sir 
Isaac  Newton  and  most  other  writers  as  certainly 
intended  to  be  the  same  in  measure,  are  found  to 
be  positively  different  An  example  of  this  is  pre- 
sented in  the  breadth  and  height  of  the  ramps, 
assumed  by  Sir  Isaac  to  be  equal,  but  found  by  my 
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measures  to  be  (on  the  mean  of  a  number  of  places, 
but  nowhere  very  uniformly),  nearly  an  inch 
different,  without  a  probable  uncertainty  of  more 
than  1-1 0th  of  an  incL    (See  p.  83.) 

All  the  results  are  given  without  exception  in 
the  table  below ;  and  may  probably  be  held  to  indi- 
cate, that  it  was  no  principal  object  with  the  archi- 
tect of  the  Great  Pjrramid,  to  memorialize  the  exact 
length  of  the  cubit  of  Memphis  in  that  manner  : 
while  they  may  further  show,  that  the  cubit  of  Mem- 
phis is  an  entirely  different  length  from,  and  is 
never  to  be  confounded  with,  the  cubit  of  the  sym- 
bolical Qreat  Pyramid  sjrstem,  and  the  sacred  cubit 
of  the  Israelites,  which  are  both  =  25*026  British 
inches  nearly. 


AMomed 

OoDBeoofettt 

to  con- 

len^ 

'  Mewored 

tain  of 

^the 

Britteh 

enbltsof 

aadent 

Ftfts  of  the  Great  Pyiamid  meanired. 

Memphis, 
the  follow- 

cnlyit  of 

faffheft. 

Memphis 

inBritiah 

Inches. 

inffnnm- 

Breadth  of  entrance  passage, 

41*6 

2 

20-75 

Breadth    of   North  doorway  in  ) 
Grand  Gallery,   .        •        .         ) 

42-2 

2 

2110 

Breadth  of  Grand  Gallery,     . 

5     81-7) 

)       83*0  ( 

4 

(20-43 
(20-75 

Breadth  between  rampa, 

(      40-8 
)       42-7  ( 

2 

(20-40 
(21-35 

Breadth   of   South   doorway   of ) 
Grand  Gallery,         .        .         i 

41*4 

2 

2070 

Mean  breadth  of  East  and  West 

1 

201 

1 

20-10 

ramps,    .        •        .        .        ( 

Mean  height  at  right  angles  to 
incline  of  do.,  do., , 

21-0 

1 

21-00 

King's  Chamber,  lengtii. 

412-6 

20 

20-68 

„            breadth,      •         • 

206-3 

10 

20-63 

„            height, 
Mean,  •        •        •        • 

230-1 

•  •  • 

11 

••• 

20-91 

20-73 

SIR   ISAAC   NEWTON'S  DISSERTATION 

ON  CUBITS, 

'  A  DissEBTATiOK  upon  the  Sacred  Cvhit  of  the 

*  Jews  (Hebrews  rather,  or  Israelites)  and  the 

*  Cubits  of  the  several  Nations ;  in  which,  from 
'  the  Dimensions  of  the  greatest  Egyptian  Pyra- 
'  mid,  as  taken  by  Mr.  John  Oreaves,  the  antient 
'  Cubit  of  Memphis  is  determined. 

*  Translated  from  the  Latin  of  Sir  Isaac  Newton, 

*  not  yet  published.^  And  now  extracted  from 
<  Miscellaneous  Work&  of  Mr.  John  Oreaves^ 

*  Professor  of  Astronomy  in  the  University  of 
'  Oxford :  many  of  which  are  now  first  published. 

*  Vol  11.    PuUished  by  Thomas  Bibch,  M.A., 

*  F.RS.,  and  Member  of  the  Society  of  Anti- 

*  quaries,  Londoa — 1737,' 

*  To  the  description  of  the  Temple  belongs  the 

*  knowledge  of  the  Sacred  Cvhit ;  to  the  understand- 

*  iug  of  which,  the  knowledge  of  the  Cubits  of  the 

*  different  nations  will  be  conducive 

*  The  Roman  and  Greek  Cubits  were  a  Foot  and 

*  *  Vitravim  lib.  3.     Hero  in  Ingoge.    Hefychiuip    SoicUi  in  Tod- 
'  bos  w}J$po9  k  wouu    ColamellA  lib.  6,  de  Be  RiitiioA»  qui  oabitnm 

*  nominat  tmiptdem^  qnati  pedU  k  sernU.    Vid.  k  FVontin.  de  Limit. 

*  Agromm ;  k  Itidor.  Hiapaleniem,  lib.  16,  a  16.    Authors  are  agreed 
'  opon  iheee  Cabito,  amongtt  whom  Agrieola  and  Mr.  Oreavet  are  eepe* 

*  dally  to  be  conaolted.' 
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a  half,  and,  like  the  Sacred  Cvbit^  consisted  of  six 
Palms,  and  twenty  four  Digits.  For  the  Roman  and 
Ghreek  Feet  contained  four  PaJm^and  sixteen  Digits, 
The  Roman  Foot  was  likewise  divided  into  twelve 
UncicB  or  PolUces^  and  was  equal  to  xWo  ^^  ^® 
English  Foot^  as  Mr.  Oreaves,  who  examined  dili- 
gently the  antient  monuments  in  Italy,  and  consi- 
dered the  arguments  of  former  writers,  as  Philander, 
Agricola,P(Btus,  VillaVpandus,  SnelliiLS,  and  others^ 
has  determined  with  the  greatest  accuracy  of  all 
other  authors.     The  Ronum   Cubit  is  therefore 

1  AWo  of  t^®  English  Foot. 

*  Of  the  Greek  Feet,  the  Attic  was  most  eminent 
Modem  writers  represent  it  as  equal  to  aiSoman  Foot 
and  a  Semuncia  of  that  Foot ;  because  the  Greek 
Stadium  consisted  of  six  hundred  Greek  Feet; 
and  a  Roman  Milliare,  or  Mile,  of  a  thousand  of 

the  greater  Roman  Passiis,  or  five  thousand  Feet ; 
and  antiently  eight  Greek  Stadia  were  equal  to  a 
Romxin  Milliare.  But  it  is  probable,  that  the 
nearest  round  numbers  were  used  here  ;  and  if  we 
say,  that  the  antients  sometimes  made  the  Stadium 
equal  to  an  hundred  and  twenty-five  Passus,  that 
proportion  might  be  deduced,  not  from  a  compari- 
son of  the  Feet  with  one  another,  but  from  the  fore- 
going proportion  of  the  Stadium  to  the  Milliare, 
expressed  very  near  the  truth  in  round  numbers. 
This  conjecture  is  confirmed  by  reflecting,  that 
Polyhius,  cited  by  Straho,  receded  fi'om  this  vulgar 
computation,  and  represented  the  Milliare  as  equal 
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'  to  8  Stadia,  and  one-third  part ;  by  which  means 
'  the  Attic  Foot  will  be  equal  to  the  Roman.  The 
'  former  computation  is  favoured  by  the  Ptolemaic 

*  Foot,  which  is  equal  to  a  Roman  Foot  and  a 

*  Semuncia,  if  the  latter  Foot  was  deriVd  from  the 
'  Attic.  The  latter  computation  is  countenanc'd  by 
^  the  Porphjrry  pillar  dug  up  at  Roms,  with  this  in- 
^  scription,  IIOJ*  6.  that  is,  nine  Feet ;  for  the  Foot 

*  of  this  pillar,  as  measured  by  Philander,  exceeded 
'  the  Roman  foot  only  a  ninth  part  of  an  Uncia. 

*  This  difference  shews  the  Foot  not  to  be  Roman, 

*  and  the  inscription  proves  it  to  be  the  Cheek  Foot 

*  But  whether  it  was  the  Attic  Foot,  let  others  de- 
'  termine.  Till  something  more  certain  shall  appear, 
'  we  shall  assume  nothing,  but  that  the  Attic  Foot 
'  was  neither  less  than  the  Roman,  nor  greater  than 
'  the  Roman  above  a  Semuncia.  This  being  granted, 
'  we  shall  have  the  magnitude  of  the  A  ttic  Cubit  to 
'  pretty  great  exactness. 

'  The  Derah,  or  Arabian  Cubit^  consLsted  in  like 

*  manner  of  six  Palms,  and  24  digits  ;  and,  in  my 
'  opinion,  was  very  near  equal  to  the  Roman  or  A  ttic 
'  C^bit  For  it  was  a  fifth  part  of  the  Royal  Cubit 
'  of  Mgypt ;  that  is,  as  will  immediately  be  shewn, 
'  four  simple  Cubits  of  ^gypt,  which  are  now  equal 
'  to  five  Roman  ones. 

'  Three  Arabian  Miles  were  likewise  equal  to  the 
'  Persian  Parasanga,  that  is,  to  thirty  Attic  Stadia, 

>  *  Abulfeda  Geograph.  Arab,  and  UuKammtd  llm  Me^oud,  qaoied 
*  hj  Mr.  Oreavet.* 
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and  consisted  of  1000  OrgyuB,  or  Arabian  Pacefl^ 
that  is,  4000  Cubits ;  by  which  means  the  Arabian 
Cubit  will  be  equal  to  the  Attic  For  the  wander- 
ing Arabians  at  first  serving  in  war  under  the 
Romans,  and  afterwards  founding  an  empire  in 
Syria,  learned  from  the  conquered  people  the 
money,  weights,  and  measures  of  the  Ramans  and 
Greeks.  We  shall  pass  oyer  this  Cubit  therefor^ 
and  proceed  to  those  which  are  more  antient. 

'  From  the  Pyramids  of  Mgypt  accurately  mea- 
sured by  Mr.  John  Greaves,  I  collect  the  length  of 
the  antient  Cvbit  of  Memphis  in  this  manner. 
The  side  of  the  fiist  Pyramid  was  693  EngliA  feet 
It  is  very  probable,  that  at  first  the  measure  of  it 
was  determined  by  some  round  number  of  Egyp- 
tian Cubita  Ibn  Ahd  AJhohm,  quoted  by  Mr. 
Greaves,  tells  us,  that  the  measure  of  each  side  was 
an  100  Royal  Cubits  of  the  antient  times.  But  it 
is  probable,  that  the  Egyptians  leam'd,  from  the 
OrgyicB  of  the  Greeks,  their  measure  of  four  Cubits 
of  Memphis,  and  gave  it  the  name  of  the  Royal 
Cubit.  Thus  the  side  of  the  Pyramid  will  be  400 
simple  Cubits,  or  four  Arourcs;  and  the  Cubit  of 
Memphis  will  be  equal  to  1  xVA  ^^  ^^^  English 
Foot 

*  That  the  Pyramid  was  built  by  the  Cubit  of  this 
magnitude,  appears  from  several  dimensions  of  it 
The  square  passage  leading  into  it  of  polished 
marble  was  in  breadth  and  height  3^^  of  the 
English  Foot ;  that  is,  two  of  the  above-mentioned 
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Cubits  of  Memphis.  And  of  the  same  breadth  and 
height  were  the  four  other  galleries.  In  the  middle 
of  the  Pyramid  was  a  chamber  most  exquisitely 
form'd  of  polished  marble,  containing  the  monu- 
ment of  the  king.  The  length  of  this  chamber  was 
34^  English  Feet,  and  the  breadth  11^^  \  that 
is,  it  was  20  Cubits  long,  and  10  Cubits  broad,  the 
Cubit  being  supposed  to  be  1^^  of  the  English 
Foot  The  difference  between  this  measure  and 
the  former  is  i^ggo>  ^^  one-thirtieth  of  a  Foot, 
that  is,  about  one-seventh  of  an  Inch  ;  an  error  of 
no  importance,  if  we  consider  the  much  greater 
irr^ularities  observed  by  Mr.  Oreaves  in  the  best 
buildings  of  the  jRoman^.  The  roof  of  this  chamber 
consisted  of  nine  oblong  and  parallel  stones ;  the 
seven  middle  ones  of  which  were  of  the  same 
breadth,  but  the  two  outermost  were  less  by  half 
in  breadth  than  the  rest ;  and  the  breadth  of  them 
all  together  was  equal  to  the  length  of  the  chamber, 
or  to  20  Cubits ;  so  that  the  length  of  the  middle 
stones  was  two  Cubits  and  an  hal£  The  marble 
gallery,  which  led  into  this  chamber,  was  six  feet 
and  87  of  100  parts  of  a  foot ;  that  is,  4  Cubits  of 
the  chamber,  in  breadtL  In  the  middle  of  this 
gallery  was  a  way  of  polished  marble,  3^/^  feet ; 
that  is^  2  Cubits  broad  ;  and  on  both  sides  the 
way  were  two  banks,  like  benches,  of  polish'd 
marble  likewise,  ly^^  feet  broad,  and  l^if^^  feet 
deep;  that  is,  in  breadth  and  depth  one  Cubit 
Who  will  therefore  imagine,  that  so  many  dimen- 
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sions  not  at  all  depending  upon  each  other,  should 
correspond  by  mere  chance  with  the  length  of  the 
Cubit  assigned  by  us  ? 

*  Besides^  the  division  of  this  Cubit  into  6  PcUms 
is  evident  from  the  dimensions  of  the  Pyramid 
For  the  height  of  the  gallery,  according  to  Mr. 
Grreaves,  was  about  26  Feet,  that  is^  15  Cabit& 
Subtract  the  height  of  the  benches^  and  the  remain- 
ing height  will  be  14  Cubita  This  was  divided 
into  seven  parts,  according 
to  the  7  ranges  of  the 
stones  in  the  walls  of  the 
gallery ;  and  every  upper 
range  projected  over  the 
lower  about  three  inches, 
as  is  represented  in  the 
annexed  figure ;  where  A  B 
expresses  the  breadth  of 
the  way,  A  G  D  the  bank 
or  bench,  D  E  the  height 
of  the  first  range  of  stone, 
E  F  the  projection  of  the 
second  range^  and  F  0  the 
height  of  it ;  (?  iT  the  pro-  ^  f 
jection  of  the  third  range, 
and  H I  the  height  of  it ; 
and  so  on  to  the  roof  K  L^^ 
which  answers  to  the  way 
A  B.  The  height  therefore 
of  every  range  of  stone  was  two  Cubits ;  and  the 
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6  projectioiis  E  F^  0  H^  &c.,  answering  to  one 
Cubit,  were  Palma/res. 

*  There  are  likewise,  in  the  king's  monument 
above-mentioned,  specimens  of  the  division  of  the 
Cubit  For  since  the  Cubit  D  C  v&  1^^^  of  a 
Foot,  and  consequently  the  Palm  ^^  of  a  Foot^ 
ten  Palms  will  be  2^^  Feet ;  seven  Palms  and 
three  Digits  will  be  2^^^  Feet ;  and  twenty-five 
Palms  and  two  Digits  will  be  7^(^  Feet  Now 
Mr.  Greaves  found  the  measure  of  the  height  of 
the  monument  within  to  be  2^^/^  Feet,  the  breadth 
within  to  be  2^^^  Feet,  and  the  length  of  the 
exterior  superficies  to  be  7  Feet,  3  Inches  and  an 
half;  that  is,  7i^  Feet  The  height  of  the 
monument  within  was  therefore  10  Palms,  the 
breadth  within  7  Palms  and  3  Digits^  and  the 
length  of  the  exterior  superficies  25  Palms  and  2 
Digits^  without  any  sensible  error*  The  height  and 
breadth  of  the  exterior  superficies  was  3  Feet,  3 
Inches  and  3  quarters  ;  that  is,  11  Palms  and  2 
Digits  and  a  quarter,  if  Mr.  Greaves  has  been  suf- 
ficiently exact  in  setting  down  the  dimensions 
of  it 

'  There  are  also  other  specimens  of  this  Cubit ; 
as  particularly  that  the  whole  length  of  that  gal- 
lery,  with  the  hypothenuse  of  a  rectangular  triangle, 
whose  base  was  1 6  Feet,  and  height  about  5  or  6, 
or  perhaps  7  Feet,  being  measured  by  a  cord,  was 
154  Feet  Subtract  the  hypothenuse,  and  there 
will  remain  the  length  of  the  gallery,  138  Feet ; 
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that  is,  20  times  the  breadth,  or  20  BajfcU  CtMts. 
Two  other  galleries  were  likewise  measmed,  and 
found  to  be  in  length  110  Feet,  that  is^  sixteen 
Royai  Cubits:  and  another  Chamber  was  in 
breadth  about  17  Feet,  that  is,  10  Gubits ;  and 
an  Anticamei^t<i,  or  Antichset^  was  in  length  7 
Feet,  in  breadth  about  3^  Feet ;  that  is,  4  Cubits 
long,  and  about  2  Cubits  broad.  And  it  is  my 
opinion,  that  the  Pyramid  was  built  throughout 
after  the  measure  of  this  Cubit 
'  K  any  person  shaU  hereafter  exhibit  in  this 
manner  the  dimensions  of  the  remains  of  the  old 
buildings  of  the  Babylonians  and  other  nations,  it 
will  not  be  difficult  to  determine  from  ihence  the 
antient  Cubits  of  those  countiie&  In  the  mean 
time  I  shaU  produce  one  instance,  which  occurs,  as 
a  specimen  of  this  calculation.  Mr.  Purchcu^  in- 
forms us,  that  there  is  still  extant  between  the 
antient  Babylon  and  Bagdad^  a  vast  rude  struc- 
ture of  brick  ;  the  bricks  of  which  his  firiend  Mr. 
Allen  found  to  be  one  Foot  long,  eight  Inches 
broad,  and  six  Inches  thick ;  he  means  Inches  of 
the  English  Foot.  These  proportions  shew,  that 
the  bricks  were  regularly  formed,  and  consequently, 
that  in  the  making  of  them  regard  was  had  to  some 
particular  measure  used  by  the  Babylonians,  which 
was  of  great  use,  to  enable  the  workmen  from  the 
number  of  bricks  to  determine  immediately  the 
dimensions  of  the  walls  with  respect  to  the  length, 

I  <  Pilgrimage,  par.  t.  lib.  I.  c.  11.' 
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'  breadth,  and  thickness,  and  mce  vei'sd  to  compute 
'  the  number  of  the  bricks  necessary  to  the  building 

*  of  the  wall  agreed  upon.  As  the  Babt/lonians 
'  therefore  measured  their  buildings  by  Cubits,  it 
'  foUowa,  that  the  bricks  according  to  their  length, 

*  breadth,  and  thickness  conjunctly  must  compose 
'  the  measure  of  the  Cubit.  Now  two  bricks  accord- 
'  ing  to  their  length,  three  according  to  their  breadth, 
'  and  four  according  to  their  thickneas,  form  the 

*  same  measure  ;  and  consequently  the  measure  la 
'  that  of  a  Cubit  A  Babylonian  Cubit  is  therefore 
'  equal  to  two  English  Feet ;  and  the  component 
'  parts  intimate  the  division  of  this  Cubit  into  six 
'  Palms,  BO  that  the  dimensions  of  the  bricks  may  be 
'  eipress'd  in  round  numbers  of  Palms ;  the  length 
'  by  3  Pahns,  the  breadth  by  2,  and  the  thickness  by 
'  IJ.  This  Cubit  may  perhaps  be  determined  here- 
'  after  with  more  exactneas  by  a  greater  variety  of 
'  observations, 

'  The  magnitude  of  the  Persian  Cubit,  I  think, 
'  may  be  determin'd  from  their  Parasanga.  For 
'  it  is  to  be  considered,  that  the  greater  measures, 

*  which  exceeded  the  human  members,  iis'd  to  be 
'  deduced  from  the  lesser  by  multiplication,  in  which 

*  multiplication    the  denary  and    sometimes    the 

*  binary  numbers  were  emplo/d.  Thus  the  Roman* 
^^  *  Calamus  or  Pertioa  consisted  of  ten  Feet ;  the 
^KjtScrv^lum  of  ten  Feet  in  length,  and   ten  in 


'  Via*  Hyglu. 
f  CouUl.  Agrunim 
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^  breadth ;  the  Verms  of  an  hundied  Feet  in  lengtii, 

*  and  an  hundred  in  breadth ;  the  CUma  (a  measure 

*  deriv'd  firom  the  Oreeksj  as  the  name  shews)  of 
'  ten  OrgyicB  in  length,  and  ten  in  breadth ;  the 

*  Actus  of  two  GlinuUa  in  length,  and  two  in 
^  breadth ;  the  Jugerum  of  two  square  Actus  in 
'  length ;  the  Decumanus  of  ten  Actus  in  length, 
'  and  ten  in  breadth ;  the  Genturia  of  teaDecumafd 

*  in  length,  and  ten  in  breadth,  within  Italy ;  but 
'  without,  of  twice  that  number ;  the  8aUus  of  an 
'  hundred  Decumani  in  length,  and  an  hundred  in 

*  breadth ;  the  MVMarey  or  Mile,  of  a  thousand 
'  Passus  in  length ;  and  the  Iter  Diei,  or  Da/^s 

*  Journey f  of  twice  ten  Milltariou  The  Oreek  Beed, 
'  csHed^AKtuPo,  consisted  of  ten  Feet;  the  Glima 

*  of  ten  Feet  in  length,  and  ten  in  breadth ;  the 
'  P^Arum  of  an  hundred  Feet  in  length  and  breadth; 

*  the  Stadium  of  an  hundred  Orgyia  in  length ;  and 

*  the  Iter  Diei,  according  to  HerodotuSy  of  two  hun- 
'  dred  Stadia.  And  in  the  province  of  Gyrene^  in 
'  the  lands  which  Ptolemy  a  Greek  king  of  ^gypt 

*  left  to  the  Roman  people,  the^  Plinthides  consisted 
'  of  fifty  Limites  in  length,  and  fifty  in  breadth ; 

*  and  each  side  of  those  square  Limites  were  ten 

*  Stadia. 

*  It  appears  also  from  several  instances,  t^t  as 
^  the  western  nations  proceeded  from  the  Foot  mul- 

*  tiplied  by  ten,  so  the  eastern  did  from  the  Cubit 
midtiplied  in  the  same  manner.    Thus  among  the 

1  '  Hygin.  de  Limit  ooostit' 
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'  Jews,  a  nation  ua'd  to  the  feeding  of  cattle,  the 
'  Kibraik  Terra  or  paature-Iand,  sufficient,  I  think, 
'  for  a  flock  under  one  shepherd,  was  determined  by 
■  *  the  space  of  a  thousand  Cubits,  and  a  Sabbath-day's 
I  '  Journey  by  that  of  two  thousand  Cubits.  And 
'  thus  among  the  Egyptians,  the  A  rovra  consisted 
'  of  an  hundred  Cubits  in  length,  and  an  hundred  in 
'  breadth.  And  because  the  Egyptians  every  year 
'  after  the  inundation  of  the  Nile  divided  their  lands 
'  into  ArourcB,  the  Reed  ought,  for  the  greater  expe- 
'  dition  in  measuring,  to  consist  of  ten  Cubits,  that 

*  by  the  repetition  of  ten   they   might  make  an 
'  ArotiTo.     And    for   the   like  reason   the   greater 

*  measures,  into    which    those  knds  were  divided, 

*  ought  to  consist  of  tens  and  hundreds  of  Aroura. 
'  The  greater  measures  therefore  of  the  antient 

'  nations  consisted  of  the  round  numbers  of  those 

'  lesser  measures  from  which  they  were  derived  ;  aud 

'  consequently  the  Schceni  of  the  JEgyptmns  and 

'  other  eastern  natiooa,  aud  the  ParasangcB  of  the 

'  Persians,  consisted  of  round  numbers  of  Cobits. 

'  Now  the  least  Schcenus  of  the  Mgyptia.i\s,  by  the 

'  testimony  of  Artemidonis  and  Strabo,  vrm  equal 

'  to  thirty  Oreek  Stadia ;  and  the  Parasanga,  by 

'  the  testimony  of  Herodotxts,  Xenophon,  Hesychius, 

'  Suidas,  Agathias,  and  others  cited  by  Strabo,  was 

^^  '  likewise  equal  to  thirty  Stadia ;    and  the  round 

^Bk^  number  of  Cubits,  to  wliicb  so  many  Stadia  were 

^H^  equal,  are  ten  thousand.     That  Schcenus  therefore 

^H*  con8iste<l  of  10,000  Cubits  of  Memphis,  and  the 


I 
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Parasmiga  of  as  many  PersUm  Cubits ;  and  10,000 
of  the  Cubits  of  both  lands  were  equal  to  30 
Stadia^ 

*  The  calculation  of  the  Mgyplian  Cubit  is  con- 
firmed by  the  present  Cubit  of  the  Mgyptians  used 
in  the  city  of  Orand  Gcdro,  which  Mr.  Oreaves 
found  to  be  1-f^  of  the  English  Foot  This 
Cubit  approaches  nearer  to  the  antient  Cubit  of 
Memphis,  than  to  the  lesser  Cubits  of  the  Oreeks, 
Romans,  and  Arabians  who  reigned  in  ^gypt ; 
and  therefore  it  seems  to  be  derived  from  that  of 
Memphis.  But  it  is  greater  than  that  And  what 
wonder  is  it,  that  a  measure  should  be  somewhat 
increased  in  the  space  of  above  3000  years  %  The 
measures  of  Feet  and  Cubits  now  iai  exceed  the 
proportion  of  human  members ;  and  yet  Mr. 
Oreaves  shews  from  the  Egyptian  mommientB^ 
that  the  human  stature  was  the  same  above  3000 
years  ago,  as  it  is  now.  The  measures  therefore 
are  increased,  the  reasons  of  which  may  be  assigned. 
The  instruments,  which  use  to  be  preserved  as 
standards  of  measures,  by  contracting  rust  are  in- 
creased. Iron  beaten  by  the  hammer  may  insen- 
sibly relax  in  a  long  space  of  time.  Artificers 
likewise,  in  making  instruments,  choose  to  err  in 
the  excess  of  the  materials;  and  when  by  filing 
they  attain  any  measure,  which  they  think  suffi- 
cient, they  stop,  knowing  that  they  can  soon  cor- 
rect that  little  excess  by  filing,  if  their  master 
should  complain   of  it;   but  that  they  cannot 
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*  remedy  a  defect  Let  us  8upp<»e  therefore,  that 
'  all  measures  have  increased  by  degrees,  especioJly 
'  in  the  first  agea,  when  less  care  was  taken  of 

.  '  them  ;  and  the  Cubit  of  Memphis,  about  the  time 
I  *  of  the  Roman  Empire,  will  be  a  mean  between 
'  the  antient  and  the  modern  Cubit,  but  will  ap- 
'  proach  nearer  to  the  modern.  The  antient  Cubit 
'  was  l-i^jyij  of  the  English  Foot,  and  the  modern 
'  ia  1  -^^^  of  the  English  Foot.  The  mean  there- 
'  fore  between  them  will  be  about  l-^,  or  l^ft, 
'  of  a  Foot  Now  10000  of  such  mean  or  middle 
'Cubits  make,  as  they  ought,  about  30  Attic 
'  Stadia. 

*  The  former  calculation  of  the  Persian  Cubit  is 
'  confirmed  by  the  Ainsh,  or  modern  Persian  Cubit, 
'  which  (being  doubled,  as  I  suppose)  Mr.  Greaves 
'  found  by  measuring  to  be  Si^ftj'o  of  the  English 
'  foot  If  half  of  this  was  the  simple  Cubit,  and  it 
'  increased  from  the  time  of  the  Orcek  and  Roman 
'  Empire  after  the  manner  of  the  Cubit  of  Memphis, 
'  it  must  antiently  have  been  about  1-^,^  of  the  Eng- 

*  lish  Foot  Hei-odotus  atilea  this  Cubit,  compared 
'  with  the  Cubits  of  the  Greeks  and  neighbouring 

*  nations,  the  middlii\g  Cubit ;  and  tells  us,  that  the 
royal  Persian  Cubit  was  larger  than  it  by  3  Digita 
If  we  understand  by  them,  Digits  of  the  middling 

*  Cubit,  which  was  more  known  to  the  GreeJcs,  the 
royal  Cubit  will  be  to  the  middling  Cubit,  as  27  to 
24  ;  and  since  the  middling  Cubit  is  I^^  of  the 
English  Foot,  the  royal  Cubit  will  be  about  1  -^^  i- 
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Now  10000  of  such  CuUts  make,  as  they  ongfat^ 
about  SO  Attic  Stadia. 

*  The  preceding  computations  are  likewise  con- 
firmed by  a  certain  general  reason,  by  oompaiing 
the  Feet  and  Cubits  used  at  first  in  eveiy  nation 
according  to  the  proportion  of  the  members  of  a 
man,  from  which  they  were  takeiL  For  the  Foot 
of  a  man  is  to  the  Ovbit  or  lower  part  of  the  Arm 
of  the  same  man  as  about  6  to  9,  as  I  my  self  have 
measur'd,  and  any  person  may  easUy  find  by  hk 
own  body.  And  the  oldest  Feet,  of  which  any  ac- 
count has  been  transmitted  to  us^  are  the  Ranuxn, 
the  Ptolemaic,  and  the  Drusian  Foot  at  Tongeren 
in  Germany,  the  last  of  which  is  equal  to  13^ 
UncicB  of  the  Roman  Foot  And  to  these  three 
Feet,  according  to  the  proportion  of  6  to  9,  answer 
the  three  Cubits,  liWo^o^  o^  the  Englidi  Foot, 
lAWoi  of  the  English  Foot,  and  liVo%^>  of  the 
English  Foot ;  and  of  about  these  magnitudes  are 
the  antient  Cubits  determined  by  us  above,  viz., 
those  of  Memphis,  Babylon,  and  Persia ;  to  which 
add  that  of  Santos,  which  Herodotus  represents  as 
equal  to  the  Cubit  of  Memphis.  The  Greek  and 
Roman  Cubits,  which  were  secondary  measures, 
adapted  to  the  measures  of  the  Feet  before  received, 
ought  not  to  come  under  consideration  here. 

*  The  Cubits  of  the  Eastern  Nations,  with  which 
the  Jews  were  surroimded,  being  determined  in 
this  manner,  we  may  from  hence  form  a  conjecture 
concerning   the  magnitude  of  the  Jewish  Cubit. 
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'  The  vulgar  Jewish  Cubit  ought  not  to  be  greater 
'  than  them  all,  nor  the  sacred  Cubit  leaa  than  them 
'  all.     The  opinion  of  Villalpandus  and  others  there- 

*  fore  ia  to  be  rejected,  who  represent  the  vulgar 

*  Cubit  as  equal  to  two  RoTtuxn  Feet  and  an  half ; 

*  and  I  think  them  likewise  mistaJien,  who  make  the 

*  sacred  Cubit  and  Atfic  Cubit  equal.  That  the 
'  sacred   Cubit  was  very  large,  appears  from  the 

*  Jewish  Calamus  or  Reed,  which  contained  but  six 

*  of  these  Cubits ;  and  from  the  antiquity  of  this 
'  Cubit,  since  Noah  measured  the  Ark  with  it.  How- 
'  ever,  it  ia  not  to  be  magnified  in  such  a  manner, 
'  that  the  vulgar  Cubit  (which  in  the  time  of  Moses 

*  was  called  the  Cubit  o/aman,  Deut.  in.  11.)  should 
'  much  exceed  the  Cubit  of  a  tall  man.    But  we  shall 

*  circumscrilje  these  Cubits  in  narrower  limits  in  the 
'  following  manner. 

'  We  learn  from  the  falmiidists  and  Josephus, 
\*  that  the  JeAVS  used  the'measure  of  four  sacred  Palms 

*  instead  of  the  Greek  Cubit  The  Greek  Cubit  there- 
'  fore  approached  nearer  to  4  Jewish  Palms  than  to 
'  6  or  3  ;  that  ia,  it  was  less  tlian  41  Palms,  and 
'  greater  than  3  J.     Hence  it  follows,  that  the  sacred 

*  Cubit  of  6  Palms  was  less  than  2^  Attic  Feet,  and 
'  greater  than  2  Attic  Feet. 

'  The  stature  of  the  human  body,  according  to  the 
^^ '  Talmudists,^  contains  about  3  Cubits  from  the  feet 
^Hc  to  the  head  ;  and  if  the  feet  be  raised,  and  the  arms 


'Thi«  proportion  ii  cxprawly  wt  dn» 
p  O/uttiarim,  g»i>.  4.  n  Id  rntnmcnt.' 
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be  lifted  up,  it  will  add  one  Cubit  more,  and  eon- 
tain  4  Cubita  Now  the  ordinary  stature  of  men, 
when  they  are  bare-foot,  is  greater  than  6  Roma/n 
Feet,  and  less  than  6  Bxman  Feet,  and  may  be 
best  fix'd  at  5  Feet  and  an  half.  Take  the  third  part 
of  this,  and  the  vulgar  Cubit  will  be  more  than  20 
Uncus,  and  less  than  24  UncixB  of  the  /Soman  Foot ; 
and  consequently  the  sacred  Cubit  will  be  more  than 
24  UncicB,  and  less  than  28f  {TncuF  of  the  same  Foot 

'  Josephus  writes,  that  the  Pillars  of  the  great 
court  were  as  large  as  could  be  embraced  by  three 
men  with  their  arms  join'd  The  Orgyia  or  Fathom 
of  a  man  is  commonly  supposed  equal  to  the  stature 
of  the  same  man,  but  in  reality  exceeds  it  about 
one  Palm  of  the  Roman  Foot  The  common 
people  use  the  nearest  round  numbers ;  in  this 
case  the  true  numbers  are  to  be  employed ;  add 
therefore  a  Pakn  to  the  measures  of  the  stature  of 
a  man  above  expressed,  and  the  sum  being  tripled, 
15|  Rornan  Feet  will  be  greater,  and  18f  less  than 
the  circumference  of  the  pillar. 

'  Now  that  circumference,  according  to  the  Tal- 
mudists  and  Josephus,  was,  as  above,  8  Cubits,  at 
least  in  the  inner  court  Taking  therefore  about  an 
eighth  part  of  the  preceding  numbers,  the  sacred 
Cubit  will  be  greater  than  two  Roman  Feet,  and 
less  than  two  and  a  third.  We  have  taken  here 
the  pillars  of  both  courts,  that  is,  in  thickness,  tho' 
not  in  height  It  is  certain,  that  the  pillars  of  the 
inner  court  were  not  thicker  than  those  of  the  outer 
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court ;  and  therefore  the  latter  computation  must 
necessarily  be  admitted. 
'A  Sabbath-day's  journey,  by  the  unanimous 
consent  of  the  TcUmudists  and  all  the  Jews,  was 
two  thousand  Cubit&  Hence  the  Ghaldee  inter- 
preter upon  Ruth  i  6.  says,  *'  We  are  commanded 
^*  to  observe  the  Sabbath  and  good  days,  so  as  not 
'*  to  go  above  two  thousand  Cubits.''  The  Jetffs 
describing  this  journey,  instead  of  Cubits,  some- 
times substitute  Faces.  Erasmus,  in  his  notes 
upon  Acts  i  12.  writes  thus  concerning  the  Sab- 
bath-da/s  Journey :  The  Evangelist  means  the 
space  of  two  thousand  Faces.  It  was  not  lawful 
for  the  Jews  to  travel  farther  on  the  Sabhathrday. 
This  is  asserted  hy  St  Jerome,  writing  to  Algasia^ 
in  his  tenth  question,  viz.  that  the  Jews  religiously 
observed  not  to  wolOc  on  the  Sahhdthrday  above 
two  ih(msand  Paces,  agreeably  to  the  appointment 
of  Akiba,  Simeon  \the  Just']  and  Hillel,  Rabbins, 
whom  they  u^e  to  call  our  masters.  Thus  writes 
Erasmus,  who  reads  passus  in  St.  Jerome,  and  not 
pedes,  as  it  is  corruptly  in  the  printed  editions  of 
that  father.  And  hence  in  Numb.  xxxv.  4.  instead 
of  a  thousand  Cubits,  the  Latin  interpreter  substi- 
tutes a  thousand  Paces.  But  we  must  take  care 
not  to  understand  by  them  the  Roman  or  Greek 
Paces  ;  for  in  Sebbolch  Lecheth,  Tract.  22.  cap.  de 
Sabbat,  those  Paces  are  thus  described :  Samuel 
traveled  thro'  the  valley,  and  knew  not  the  limit 
of  the  Sabbath.     A  Sabbath<Uii/s  journey  is  two 
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thousand  middling  Paces.  As  if  he  had  said,  a 
Sabbath-day's  journey  is  a  journey  of  two  thou- 
sand paces  of  a  man  travelling  upon  a  sabbath, 
not  with  speed,  as  in  the  Roman  Paces,  not  too 
slowly,  but  moderately,  in  the  manner  of  those 
who  travel  on  the  sabbath-day.  Now  men  of  a 
middling  stature,  in  walking  in  this  maimer,  go 
every  step  more  than  two  Roman  Feet>  and  less 
than  two  and  a  third.  And  within  these  limits 
was  the  sacred  Cubit  circumscribed. 
'The  Talmvdists  write,  that  the  height  of  the 
steps,  by  which  they  ascended  to  the  inner 
court,  was  half  a  Cubit,  and  their  retractions  half 
a  Cubit  They  mean  the  sacred  Cubit ;  and  we 
see  that  Josephuds  computation,  with  regard  to 
the  height  of  these  steps,  corresponds  with  them. 
Now  Vitruvius  determines,  that  the  height  of 
steps  ought  not  to  be  more  than  1 0  Roman  UncicSy 
and  the  retractions  not  less  than  18  Undcs ;  whence, 
since  the  Jews  make  the  height  equal  to  the  retrac- 
tions, we  must  suppose  that  they  took  a  middle  pro- 
portion, and  that  the  height,  as  well  as  the  retrac- 
tions, made  about  12,  or  at  most  13  Roman  Undce. 
The  middle  proportion  between  1 0  and  1 8  is  about 
133?^.  And  I  should  be  inclined  to  maintain,  that 
this  height  was  not  at  all  exceeded,  lest  it  might 
have  been  difficult  to  ascend  the  steps.  The  sacred 
Cubit  therefore  was  less  than  27  Roman  UncicB^  but 
not  less  than  24  Unct(B,  in  order  that  the  retrac- 
tions of  the  steps  might  not  be  too  much  leasen'd. 
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'  The  Cubit  being  thug  circmnBcribed  within  cer- 
'  tain  limits,  and  tbe  erroneous  opinions  of  other 

*  writers  being  thua  refuteti,  we  may  now  assign  the 

*  more  exact  measure  of  it  with  greater  assurance  ; 
'  and  this  we  shall  do  by  the  following  argument. 

'  It  is  agreeable  to  reason  to  suppose,  that  the 
'  Jews,  when  they  passed  out  of  Chaldea,  carried 

*  with  them  into  Syria  the  Cubit  which  they  had 
'  received  from  their  ancestors.  This  is  confirmed 
'  both  by  the  dimensions  of  Noah's  ark  preserv'd  by 
'  tradition  in  this  Cubit,  and  by  the  agreement  of 
'  this  Cubit  with  the  two  Cubits,  which  the  Tal- 
'  mudists  say  were  engrav'd  on  the  sides  of  the  city 

*  Susan  during  the  empire  of  the  Persiajui,  and  that 
'  one  of  them  exceeded  the  sacred  Cubit  half  a  Digit, 
'  the  other  a  whole  Digit  Susan  was  a  city  of 
'  Babylon,  and  consequently  these  Cubits  were  Chal- 
'  daic.  Wo  may  conceive  one  of  them  to  be  the 
'  Cobit  of  the  royal  city  Susan,  the  other  that  of 
'  the  city  of  Babylon.  The  sacred  Cubit  therefore 
'  agreed   with   the   Cubits  of  divers   provinces  of 

Babylon  as  far  as  they  agreed  with  each  other ; 
and  the  difference  was  so  small,  that  all  of  them 
might  be  derived  in  different  countries  from  the 
same  primitive  Cubit,  the  Jevnsh  Cubit  being  less 
'  enlarged  after  sacred  things  began  to  bo  deter- 

*  mined  by  it.    This  therefore  wiis  the  proper  and 
principal  Cubit  of  the  Jews.     But  tliat  people 

*  afterwards  going  down  into  Mgypt,  and  living  for 
above  two  hundred  ycaia  under  the  dominion  of 
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ibe  JBggpiiaiu,  and  endxnapmg  an  haid  serrioe 
under  tiiem,  espKuJh-  in  Inlding  where  ik 
meaBORB  came  daihr  mider  oonsideratian ;  tliej 
Bmst  luuwiwiinj  learn  1^  JSgyptian  CatiL 
HcBoe  came  liie  donUe  Gnbit  of  the  Jews,  m 
that  ef  their  <mji  oonutsr,  aaid  the  adyentitioai 
and,  which,  from  ite  beo^iiBed  apon  0rdinar]roca- 
sionB  <mty;  was  estoesDed  iiilgar  and  ptofiina  Ha 
h jpothesis  is  ranfiniwwi  ly  the  pit^ition  of  the 
CuUtB  to  each  othen  For  the  Babylonian  Calst 
of  two  BngUsh  Feet  is  to  the  Onbit  of  Mempkii 

of  l^Wftr  of  **^«  -ffayKs*  Foot,  as  6  to  b^^^,  that 
18^  aa  the  sacred  Cubit  to  the  Tnlgar  Cubit  veiy 
near.  The  smaD  fraction  of  ^^^  might  arise 
from  either  the  difference  of  the  Babylonian 
Cubits,  or  the  greater  antiquity  of  the  Babylonian 
building;  than  of  the  pyramid,  or  the  dimension 
of  the  brick,  expressed  not  in  the  exact,  but  the 
nearest  round  numbers. 

*  Suppose  the  thickness  of  the  brick  to  be  6^ 
Efigli^  inches,  the  breadth  8;^  inches,  and  the 
length  12f  inches  ;  and  a  Cubit  double  that 
length  will  be  to  the  Cubit  of  Memphis  as  6  to  5. 
I  am  inclined  therefore  to  think,  that  the  Cubit  of 
Memphis,  at  the  time  when  the  Jetos  went  down 
into  JSffyP^^  was  equal  to  6  Palms  of  the  Chaldceo- 
ff^fraic  Cubit ;  and  that  the  Jews  thus  determin- 
\m  the  magnitude  of  that  Cubit  by  five  Palms  of 
the  pwper  Cubits  the  Palms  of  ^f  ■■!  •  became 
«t  h*  neglected,  and  the  doub  x  only 
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a  simple  Pahn,  remained  among  the  Jews.    Besides, 
as  it  is  reasonable  to  suppose,  that  the  profane  and 
adventitious  Cubit  agreed  with  the  Cubits  of  the 
nations  round  about,  viz.  those  of  Memphis^  Samas^ 
and  Persia;  so  it  appears  from  the  foUovdng  argu- 
ment^ that  this  Cubit  was  the  same  with  that  of 
Memphis.    The  different  measures  of  the  Cubit  of 
Memphis^  taken  from  different  parts  of  the  Pjrrar 
mid,  were  l^ft^,  1:AA?<f>  and  1^^  ofiheEngUsh 
Foot    To  these  measures  in  the  proportion  of  the 
sacred  Cubit  to  the  vulgar  JemA  Culnt  are  the 
measures  2^5^,  2x§^,  and  2^^^  of  the  Bng- 
Ush  Foot,  which  in  ITncue  of  the  Roma/n  Foot  are 
25^j^,   25^^,   and    25^^,   and    consequently 
&11  in  the  middle  of  those  limits,  with  which  we 
have  before  circumscribed  the  sacred  Cubit^  and 
which  were  24  and  27  Uncus  of  the  Roman  Foot 
Thus  therefore,  by  means  of  these  limits,  those 
measures  agree  with  the  sacred  Cubit,  and  conse- 
quently the  measures  of  the  Cubit  of  Memphis 
agree  with  the  vulgar  Cubit    Supposing  therefore 
that  the  Jeu^s  learned  the  Cubit  of  Memphis  in 
^gypt,  and  that  it  was  their  vulgar  Culnt^  and 
consequently  that  in  the  time  of  Moses,  and  soon 
after,  when,  as  Mr.  Oreaves  contends,  the  Pyramids 
were  built,  the  vulgar  Cubit  was  of  the  same  mag- 
nitude with  that  of  Memphis ;  the  sacred  Cubit  in 
those  times  was  not  less  than  26^]|^,  nor  greater 
lihan  25^  UncicB  of  tlie  Roma/n  Foot    Those, 
who  shall  hereafter  examine  the  Pyramid,  by  mea- 
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suring  and  comparing  together  with  great  accuracy 
more  dimensions  of  the  stones  in  it^  will  be  able  to 
determine  with  greater  exactness  the  true  measure 
of  the  Cubit  of  Memphis^  and  from  thence  like- 
wise of  the  sacred  Cubit  In  the  mean  time  for 
the  precise  determination  of  the  Cubit  of  Memphis 
I  should  choose  to  pitch  upon  the  length  of  the 
chamber  in  the  middle  of  the  Pyramid,  where  the 
king's  monument  stood,  being  very  large,  and  built 
with  admirable  skill ;  which  length  was  the  twen- 
tieth part  of  the  length  of  the  whole  Pyramid,  and 
contained  20  Cubits,  and  which  was  very  carefully 
measured  by  Mr.  Oreaves,  as  he  informs  us  him- 
sel£  And  from  hence  I  would  infer,  that  the 
sacred  Cubit  of  Moses  was  equal  to  25  UncUe  of 
the  Roman  Foot,  and  ^  of  an  Uncia;  or,  what  is 
equivalent,  that  it  had  the  same  proportion  to  two 
Roman  Feet  as  16  to  15. 
*  Mersennus  in  his  treatise  de  Mensuris,  Prop.  1. 
Cor.  4.  writes  thus :  I  find  that  the  Cuhit,  {upon 
which  a  learned  Jewish  writer,  which  I  received 
hy  the  favour  of  the  illustrious  Hugenius,  Knight 
of  the  order  of  St.  Michael,  supposes  the  dimen- 
sions of  the  temple  were  formed,)  answers  to  23^ 
of  our  inches,  so  that  it  wants  f  of  an  inch  of  two 
of  our  Feet,  and  contains  two  Eoman  Feet,  and 
two  Digits  and  a  Grain,  which  is  ^  of  a  Digit. 
The  Paris  Foot,  with  which  Mersennus  compared 
this  Cubit,  is  equal  to  lyMrr  ^f  *1^®  English  Foot, 
according  to  Mr.  Oreaves ;  and  consequently  is  to 
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^"the  Roman  Foot  as  1068  to  967.  In  the  eame 
'  proportion  reciprocally  are  23^  and  25^^.  That 
'  Cubit  therefore  ia  equal  to  25^^^  Uncus  of  the 
'  Roman  Foot,  and  consequently  falls  within  the 
'  middle  of  the  limits  25-,^^  and  25^^,  with  which 
'  we  have  juat  circumscribed  the  sacred  Cubit ;  bo 
'  that  I  suspect  this  Cubit  was  taken  from  some 
'  authentic  model  preserved  in  a  secret  manner  &om 
'  the  knowledge  of  the  Christiana.     Lest  any  person 

*  should  be  surprised,  that  the  Cubit,  which  we  have 

»  concluded  to  have  been  in  the  time  of  Moses 
25-^ftj  inches,  should  not  have  increased  more  in 
three  thousand  years ;  he  may  observe,  that  the 
'  Palms  used    in    building   at  Rome,  which  was 
'  antiently  9    Vncim  of  the  Roman  Foot,  is  now 
H^  equal  to  1^^  parts  of  the  Englisli  Foot,  that  is, 
^B  ^iV  UncicB,  and  consequently  that  in  fifteen  hnn- 
^Kdred  years  it  has  increased  but  ^^  of  an  Uncia., 
^Vthough  it  was  not  preserved  in  a  religious  manner. 
^B   '  Some  compute  the  Cubit  from  Solomon's  brazen 
^■sea.      Lest  any  objection  should  be  raised  &om 
^(*  thence,  I  shall  briefly  remark,  that  the  bottom  of 
'  that  sea  ought  not  to  be  represented  spherical,  as 

*  it  generally  is,  but  flat,  in  such  a  manner  that  all 

Bthe  water  might  run  out  for  the  use  of  the  priests, 
and  the  vessel  might  stand  commodioualy  upon 
the  bocks  of  the  oxen,  and  the  oxen  not  hinder 

*  the  priests  from  coming  to  the  cocks.     However  I 
'  would  not  represent  it  under  a  cylindrical  figure. 

L lowing  one  will  be  more  beautiful.     Let 
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the  line  A  B,  of  ten  Cubits^  be  bisected  in  C;  and 
taking  upon  it  if  D,E  B,  of  a  Cubit  each,  erect 
the  peipendiculars  j^  d  e  e  b 

D  F,  G  G,  E  E, 
each  of  them  of 
five  Cubits,  and 
with  the  semiaxes 
AD,DF,findBB, 
E  Hy  describe  the  quadrants  of  the  ellipses  A  F, 
B  E,  and  drawing  the  right  line  F  H,  the  figure 
A  F  G  H  B  convolved  round  the  axis  G  Q,  will 
describe  the  external  superficies  of  the  vessel, 
whose  cavity,  if  it  be  an  hand-breadth  thick,  will 
contain  about  (?)  thousand  baths,  supposing  that  a 
bath  was  equal  to  twelve  Roman  Congii  (as  Agri- 
cola  and  others  maintain)  and  that  seven  Gongii 
and  an  half  will  fill  a  Cubic  Roman  Foot,  as  Mr. 
Greaves  found  by  the  Famman  Congius.  It  is 
said  likewise,  that  this  sea  contained  three  thou- 
sand baths  ;  whence  some  affirm,  that  there  were 
two  kinds  of  baths.  Others  understand  a  dry  mea- 
sure, whose  Gwm/ulus  equalled  half  the  contents ; 
others  suspect  a  various  reading ;  others  imagine, 
that  the  sea  contained  two  thousand  baths  for  daily 
use,  but,  when  full,  coidd  receive  three  thousand 
baths.  I  shall  not  attempt  to  determine  the  dispute. 
*  This  is  what  I  thought  proper  to  lay  down  at 
present  with  regard  to  the  magnitude  of  this  Cubit 
Hereafter  perhaps  those,  who  shall  view  the  sacred 
mount,  and  the  monuments  of  the  ChaldeanSy  by 
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*  taking  accnrately  the  TaiiooB  dimensioiis  of  the 
'  stones,  Imcks,  fonnd&tioDfl,  and  waU^  and  compar- 
'  ing  tiiem  together,  will  discorer  Bometfaing  more 

*  certain  and  exact. 

'  The  Rotiian  Cubit  therefore  coumsts  of  18  Unda, 
'  and  the  sacred  Cubit  of  264  Unda  of  the  Roman 
'  Foot ;  and  consequently  those  Cubits  are  to  each 
'  ot^er  in  round  numbers  as  2  to  3  veiy  near.  And 
'  this  proportion  is  used  by  Josephus,  out  of  regard 
'  to  the  greater  expedition  in  computing  the  bulk  of 
'  the  buildings.  For  writing  to  the  Romans,^  he 
'  eveiyvhere  pats  three  Roman  Cubits  for  about 
'  two  sacred  Cubits,  except  in  some  of  the  most 
'  eminent  dimensions  of  the  temple,  properly  so 
'  called,  and  set  down  in  scripture,  in  which  case  he 
'  thought  proper  to  retain  the  sacred  Cubit    This 

*  will  appear  by  comparing  the  Cubits  of  Jos^hua 
'  with  the  sacred  Cubits  of  the  Tahnudists,  in  t^e 
'  following  table ; — 


s 

li 

II 

1^ 

•  The  height  of  tho  w»U  ChqjU  {  "^^ 

•  Difference  miwering  to  the  19  atep*. 
<  Height  of  thMc  19  ttepi,    . 

! 

40 
26 
IS 
18 
3 
30 
IG 
13 
60 

ao 

2ti 

1? 

10 
2 
30 
10 
10 

S' 

8 

■94 

26 
10 
10 

40 
8 

'  Height  of  the  temple  within,       . 

■  JoMphm  in  Prologo  Belli  Judaid.' 
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'  Thus  likewise,  where  Jasephus  in  a  loimd  num- 
'  ber  makes  die  JBxhedras  thirty  Cubits^  we  most 
*  write  twenty  sacred  Cubits,  or  more  exactly  twentjr- 
'  two ;  and  the  like  redaction  is  necessary  in  all  the 
'  other  numbers  of  Josephus! 


LETTEES  OF  THE  FEEEMASONS. 


(1866.) 

*  Sifi, — I  have  been  reading  your  work  on  the 

*  Pyramid/  and  have  been  very  much  amused. 
'  Had  you  been  a  Freemason,  or  studied  the  rites 

*  aiKl  LemoM«  of  die  .mcient  myst«i»,  you 

*  would  Uve  h«l  no  difficul^  in  iLanLg 

*  what  the  Pyramids  were  built  for.     They  were 

*  simply  places  for  initiating  the  neophytes  in — and 

*  as  the  mysteries  in  every  coimtry  were  funereal, 
'  the  use  of  the  sarcophagus  is  easily  explained. 

*  Should  you  care  to  investigate  this  hypothesis — if 

*  what  is  certain  can  be  called  a  hypothesis — you 

*  may  read  to  advantage  the  Rev.  Dr.   Collier's 

*  History  of  Initiation,  and  Faber's  Mysteries  of 

*  the  Cabiri,  and  Pagan  Idolatry. 

*  Freemasonry  was  the  original  of  the  "Mysteries.*' 

*  A  pure  society  was  in  existence  on  the  plains  of 
'  Shinar  (before  the  dispersion)  in  which  Divine 

*  truths  were  taught  by  means  of  symbols    After 

*  the  dispersion  the  same  symbols  were  used  all 
'  over  the  world,  but  the  true  interpretation  of 
'  tliem  was  gradually  lost ;   except  amongst  the 

^  Our  Inheritanee  in  the  Oreat  Pyramid. 
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^  Bssenes.  If  you  read  Josephus's  account  of  that 
'  sect,  you  will  be  greatly  entertained,  and  you  will 
^  find  evidence  of  the  fact  that  they  were  Free- 
'  masona      The    initiated    ectsily    understand   his 

*  allusions :  the  "profane^  do  not — I  am,  yours 
'  truly/  (Signed)    '  Oxoniensis.' 

'  P.S. — ^Extract  fix)m  Greaves  {Pyrami.  voL  ii. 
'  p.  34)  :— 
* "  The  places  of  initiation  were  indifferently  a 

*  *^  pyramid,  a  pagoda»  or  a  labyrinth,  furnished 
'  "  with  vaulted  rooms,  etc.* ' 

'  *'  Pits  or  wells  were  occasionally  used  in  the 
'  "  the  mysteriea'*— Faber's  Pagan  Idolatry,  voL  iiL 

*  p.  187,  etc.  etc. 

'  The   Pyramids,  Cave  of  Mephanta,   etc.,  the 

*  Bound  Towers  of  Ireland  (built  by  pupils  of  Zoro- 

*  aster)  were  all  places  of  initiation.' 


IL 

*  Halivax,  Nov,  2l9t,  1866. 

'  My  dear  Sir, — ^Do  you  remember  my  borrow- 
'  ing  a  Manual  of  Freemasonry  from  you,  and  being 
'  greatly  surprised  at  finding  certain  symbols  that 
'  had  attracted  my  attention  previously,  and  my 

*  predicting  to  you  that  the  day  would  come  when 

*  my  studies  would  throw  a  new  light  on  the  history 
'  of  the  Pyramids  ?    I  told  you  when  the  prediction 

*  was  fulfilled  I  would  remind  you  of  it. 

*  I  forget  the  correct  date,  but  it  was  soon  after 
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*  you  and  I  left  Poplar  Grove.    Important  dia- 

*  coveries  have  recently  been  made  in  Egypf^  which 
'  render  our  conversation  at  that  time  of  interest 

*  — I  am,  yours  truly, 

(Signed)    '  R  G.  Haliburton. 

'  Please  write  on  the  other  leaf  and  return  this 
'  with  your  reply — as  I  wish  to  use  them  both. 

•  John  MKtRBGOb,  Esq.,  Halifax.* 

(Mr.  HcUiburton  is  not  a  Freemason.) 


III. 

*  Haufax,  Nov,  21«<,  1866. 

'  Dear  Sir, — I  have  a  veiy  distinct  recollection 
'  of  my  lending  you  a  Manual  of  Freemasonry,  and 

*  of  the  conversation  to  which  you  refer,  which  took 
^  place  in  1853. 

'  My  Manual  was    burned    with   your   library 

*  January  1st,  1856. 

'  I  am  glad  to  find  that  your  expectations  have 
'  been  realized  in  so  singular  a  manner. — I  am, 

*  yours  faithfully, 

(Signed)    *  John  M'Greoor. 

'To  R.  6.  Hauburton,  Esq., 
« Barruter,  Halifax.' 
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EXTRACTS  FEOM  ETHOLOGICAL  RESEARCHES 
BEARING  ON  THE  YEAR  OF  THE  PLEIADES. 
By  R  G.  Halibubton,  F.S.A.,  F^RSJf  A,  Banister, 
of  Halifax^  Nova  Scotia.    1 863. 

On  returning  from  Egypt  in  1865, 1  (C.  P.  S.) 
had  much  besought  Mr.  Haliburton  to  prepare  a 
condensed  axx^ount  of  his  researches  regarding  the 
Pleiades  year,  for  publication  in  this  country  :  and, 
as  he  kindly  informed  me  by  letters  from  time  to 
time, — ^he  both  began  such  a  paper,  or  book,  and 
had  nearly  completed  it,  when  recent  political 
troubles  and  commercial  excitements  interrupted 
the  course  of  his  work  The  interruption,  we  may 
well  hope,  is  temporary  only ;  but  meanwhile  he 
seems  to  be  losing  a  fitting  opportunity  for  estab- 
lishing his  claims  to  priority  Z  verylusual  line 
of  resLch,  and  one  which  has  beenTound  to  have 
much  connexion  with  the  Great  Pyramid. 

Hence  at  the  last  moment  for  closing  this  volume, 
and  when  I  have  had  to  give  up  all  expectation  of 
receiving  Mr.  Haliburton^s  new,  and  special  paper  in 
time,  I  have  thought  the  next  best  thing  to  be  done, 
alike  for  the  public,  the  cause,  and  himself  would  be 


IT.  v.]  ETHOLOOICAL  RESEAHCHES.  371 

to  publish  a  considerable  section  of  his  privately 
printed  work  of  1863,  in  the  following  pagea. 

Such  a  course  will  neither  represent  the  whole  of 
his  diflcoveries,  nor  will  it  give  the  full  amount  of 
priority  of  date,  to  which  he  may  justly  lay  claim  ; 
for  the  letters  on  pp.  368  and  369,  will  be  found  to 
refer  to  years  much  earher  than  1863.  Nor  again 
will  such  a  course  perform  the  more  delicate  opera- 
tion of  separating  some  few  of  his  earlier  and  cruder 
notions,  which  neither  himself,  nor  others  might 
3  to  uphold  now  ;  but  until  he  himself  comes  out 
rith  something  later  and  fuller, — these  extracts 
"  may  assist  in  attaching  his  name  to  the  subject, — 
and  will  at  least  show  how  much  I  have  been  in- 
debted to  him,  for  some  of  the  original  ideas,  which 
have  been  lately  recognised  to  exist  in  the  Pyramid. 

Without  further  apology,  therefore,  I  beg  to  sub- 
mit tlie  following  portions  of  what  he  had  written, 
long  before  I  went  to  Egypt 

I'  BY  R.  0.  HAUBURTON,  F.8.A, 
*  In  European  Calendars,  the  last  day  of  October, 
and  the  first  and  second  days  of  November,  are 
•  designated  as  the  fesrivals  of  All  Halloween,  All 
'  Saintd,  and  All  Souls. 

'  Though  they  have  hitherto  never  attracted  any 
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'  gpcciaJ  attention,  and  have  not  been  BUpp* 
'  have  been  connected  with  each  other,  they  origin- 
'  ally  constituted  but  one  commemoration  of  three 
'  daya'  duration,  known  among  almost  all  naJ 
'  as  "  the  Festival  of  the  Dead,"  or  the  "  Fei 
'  "Ancestors." 

'  It  is  now,  or  was  formerly,  observed  at  or  near 
'  the  beginning  of  November  by  the  Peruvians,  the 

*  Hindoos,  the  Pacific  Islanders,  the  people  of  the 
'  Tonga  Islands,  the  Australians,  the  ancient  Per- 
'  sians,  the  ancient  Egyptians,  and  the  northern 
'  nations  of  Europe,  and  continued  for  three  days 
'  among  the*  Japanese,  the  Hindoos,  the  Australians, 
'  the  ancient  Romans,  and  the  ancient  Egyptiaos. 

'  Halloween  is  known  among  the  Highlandere  by 
'  a  name  meaning  the  consolation  of  the  spirits  of 
'  the  dead,  and  is  with  them,  as  with  the  CinghaJese, 
'  the  Pacific  Islanders,  and  almost  every  race  among 
'  whom  the  festival  is  observed,  connected  with  a 
'  harvest  home,  or,  south  of  the  equator,  with  a  first 
'  fruits  celebration.  Ad  old  writer  asks  why  do  we 
'  Buppoae  that  the  spirits  of  the  dead  are  more  abroad 
'  on  Halloween  than  at  any  other  time  of  the  year? 
'  and  so  convinced  are  the  Irish  peasantry  of  the 
'  fact,  that  they  discreetly  prefer  remaining  at  home 

*  on  that  ill-omened  night.  The  Halloween  torches 
'  of  the  Irish,  the  Halloween  bonfires  of  the  Scotch, 

*  the  Coel  Coeth  fires  of  the  Welsh,  and  the  Tindle 
'  fires  of  Cornwall,  lighted  at  Halloween,  are  clearly 
'memorials  of  a  custom  found  almost  i 
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at  the  celebration  of  the  festival  of  the  dead.  The 
origin  of  the  lantborn  festival  has  never  yet  been 
conjectured.  It  will  be  found,  I  believe,  to  have 
originated  in  the  wide-spread  custom  of  lighting 
bonfires  at  this  festival. 

'  The  church  of  De  Sens,  in  France,  was  endowed 
by  its  founder  in  the  days  of  Charlemagne,  for  the 
purpose  of  having  masa  said  for  the  dead,  and  the 
graveyard  visited  on  All  Halloween.  Wherever 
the  Roman  Catholic  Church  exists,  solemn  mass  for 
all  souls  is  said  on  the  second  day  of  November  ; 
'on  that  day  the  gay  Parisians,  exchanging  the 
■boulevard  for  the  cemetery,  lunch  at  the  graves  of 
their  relatives,  and  hold  unconsciously  their  "  feast 
*'  of  ancestors,"  on  the  very  same  day  that  savages 
in  far  distant  quarters  of  the  globe  observe  in  a 
similar  manner  their  festival  of  the  dead. 

'  Even  the  Church  of  England,  which  rejects  A  U 
Souls,  as  based  on  a  belief  in  purgatory,  and  as  being 
a  creation  of  Popery,  devoutly  clings  to  All  Saints, 
which  is  clearly  a  relic  of  primeval  heathcuism. 

'  On  All  Souls  day,  the  English  peasant  goes 
Ct-soulin^,  begging  for  "  a  soul  cake  for  all  Christen 
•*  souls."  He  has  very  little  suspicion  that  he  is 
preserving  a  heathen  rite,  the  meaning  of  which  is 
not  to  l)e  found  in  the  Book  of  Conamon  Prayer, 
but  (as  i  shall  hereafter  show)  is  to  be  discovered 
in  the  sacred  books  of  India,  in  which  country  the 
.consecrated  cake  is  still  offered,  as  it  has  been  for 
thousands  of  years  in  the  autumn,  to  the  souls  of 
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'  deceased  ancestors.    But,  though  the 

*  the  dead  is  bo  generally  observed  in  November, 

*  there  are  eome  exceptions.  Thus  it  was  observed 
'  in  February  by  the  Greeks,  the  Romans,  the  Per- 

*  siaos,  and  the  Algonquina  of  America,  and  in 
'  August  by  the  Japanese  and  Chinese.  The  traces 
'  of  its  being  observed  in  May  are  very  few,  and 
'  those  of  its  being  held  at  any  other  times  of  the 
'  year  are  of  exceedingly  rare  occurrence.  Before, 
'  therefore,  I  can  attempt  to  treat  of  the  festival  of 
'  the  dead,  or  refer  to  its  origin  and  history,  and  the 
'  influence  it  has  exerted  on  ancient  mythology,  it 
'  is  necessary  to  confine  this  paper  simply  to  ques- 
'  tions  connected  with  the  calendar,  and  the  timea 
'  when  the  festival  is  found  to  be  observed.  It  is 
'  important  to  trace  the  ancient  November  festival 
'  to  the  primeval  year,  which  must  have  fixed  it  in 

*  that  month  among  races  south,  as  well  as  north  of 
'  the  equator.     This  year,  I  believe  I  have  succeeded 

*  in  discovering ;  and,  as  it  appears  to  have  ori- 
'  ginated  in,   or  at  least  only  now  exists  in,   the 

*  southern  hemisphere,  I  have  designated  it  as 
'  the  Primitive  Southern  year.  It  is  ako  necessary 
'  to  show  that  the  festival  of  the  dead,  occurring  in 
'  February  or  August,  indicates  a  change  having 
'  taken  place,  and  a  more  recent  year,  commencing 
'  in  February,  having  been  substituted.  As  we  only 
'  find  this  year  north  of  the  equator  (ao  far  as  I  have 
'  been  able  to  learn),  I  have  designat«d  it  as  the 
'  Primitive  Northern  year. 


rr.v.] 


ON  THE  YEAR  OP  THE  PLEIADES- 


375 


'  Wherever  the  festival  occurs  in  November,  it  is. 
'  or  at  least  origiBaUy  was,  the  new  year's  festival 

*  of  the  primitive  southern  year.    Where  it  is  held 
^in  February,  it  is,  or  once  was,  the  commemora- 

■tion  of  the  commencement  of  the  northern  year. 

'  Ab  the  mode  of  investigation  pursued  on  this 
I  point  materially  adds  to  the  credibility  of  my  con- 
clusions, I  may  be  pardoned  for  referring  to  it. 
'  The  startling  fact  that  "  this  feast  was  cele- 
"  brated  among  the  ancient  Peruviana  at  the  same 
"period,  and   on   the   same   day  that  Christians 
"  solemnize  the  commemoration  of  the  dead  (2d 
"November),"  at  once  drew  my  attention  to  the 
Iquestion,  how  uxts  this  unifaiinity  in  tlie-  time  of 
ibservance  preserved,    not   only  in  far  distant 
aHers  of  the  globe,  but  also  through  that  vast 
jse  of  time  since  the  Peruvian,  arui  the  Jndo- 
tSuropean  first   inherited  this  primeval  festival 
]^rom  a  common  source  ? 

'  It  was  plain  that  this  singular  uniformity  could 

'  never  have  been  preserved  by  means  of  the  defec* 

^'  tive  solar  year  in  vogue  among  ancient  nationa. 

^Hfe'How  then  could  this  result  have  been  prodnccd  ? 

^Vlt  was  apparent  that  the  festival  must  have  been 

*  regulated   by  some   viable   sign,  or  mark,  that 
'  nature  had  supplied,  such  as  the  rising  of  some 

elation, 
lembcring  the  ancient  traditions  as  to  the 
«,  1  naturally  turned  my  attention  to  them, 
lor  How  kindly  offered  to  ascertain  from  an 
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excellent  astronomer  whether  the  Pleiades  could 
have  ever  risen  in  November  in  Asia  or  Europe.  I 
was  fortunately,  however,  able  to  save  tiiat  gentle- 
man the  calculation.  On  turning  to  Bailly's  Astro- 
nomie  Indienne,  I  found  him  state  that  the  most 
ancient  year,  as  regulated  by  the  calendar  of  the 
Brahmins  of  Tirvalore,  began  in  November,  and  I 
was  much  gratified  at  finding  that^  in  that  calendar, 
the  month  of  November  is  called  Cartiguey,  ie., 
the  month  of  the  Pleiades^ — a  circumstance  which, 
M.  Bailly  says,  would  seem  to  indicate  that  that 
constellation  by  its  rising  or  setting  in  that  month, 
must  have  regulated  the  commencement  of  the 
ancient  year  in  November. 

'  But  here  a  fresh  difficulty  arose  as  respects  the 
calendar.  To  suppose  that  the  Pleiades  rose  in 
that  month,  and  commenced  the  year  in  the  autumn 
was  not  only  opposed  to  ancient  traditions  respect- 
ing them,  and  to  their  name  as  the  Stars  of  Spring 
( VergilicB),  but  also  to  their  actual  movements,  at 
the  present  day  at  least. 

'  We  could  not  assume  that  great  astronomical 
changes  could  ever  have  produced  this  result  How 
then  could  we  account  for  the  anomaly  ?  I  dis- 
covered the  clue  in  extending  my  researches  to  the 
southern  hemisphere,  where  I  foimd  the  festival 
of  the  dead  to  occur  in  November,  and  to  be  the 
vernal  new  year's  festival  of  a  year  commencing 
in  November,  and  regulated  by  the  rising  of  the 
Pleiades  in  the  evening. 
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'  Before  concluding  this  prefatory  paper,  it  may 
'  be  as  well  to  state  that  the  whole  subject,  both  as 
'  regards  the  primitive  new  year  festival  of  the 
'  dead  and  the  primitive  year,  has  altogether 
'  escaped  the  observation  of  the  learned.  De 
Eougemont,  in  his  Pevple  Primitif,  pubUshed  at 
Paris  in  1856,  has,  out  of  three  volumes,  not  de- 
voted as  many  pages  to  "  Les  Ffitcs  des  Morts," 
though  they  are  unquestionably  the  most  remark- 

*  able  memorials  we  possess  of  Le  peuple  Primitif. 
Festivals  connected  with  the  seasons,  he  says,  can- 
not now  be  investigated,  from  our  ignorance  of  the 
primitive  calendar ;  and  he  therefore  only  selects 
those  that  took  place  at  the  time  of  the  vernal 

'  equinox  and  the  summer  solstice,  i.e.,  associated 
,*  with  a  solar  year,  and  hence  of  a  comparatively 

*  recent  date,  and  subaequent  to  those  of  the  two 
primitive  calendars  to  which  I  have  referred. 

'  The  primitive  year  of  two  seasons,  commencing 
in  November,  and  the  connexion  of  the  Pleiades 
with  the  primeval  calendar,  are  not  even  referred 
to  in  the  latest  work  on  the  astronomy  of  the 
ancients,  published  last  year  in  Paris.  Though 
t?  very  many  remarkable  facta  in  the  history  of  the 

*  calendar  and  of  our  race,  to  which  the  study  of  the 
'  festival  of  the  dead  has  afforded  me  a  clue,  are 
'  referred  to  by  Greswell  in  his  learned  works  on 

the  Calendars  of  the  Ancients,  ho  has  attempted  to 
cxplaiu  them  by  resorting  to  the  miracles  in  the 
Bible — 08  to  the  sun  having  stood  still  or  gone 
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*  back  on  certain  occasions — events  which  he  con- 

*  tends  must  not  only  have  disturbed,  but  have  even 
^  left  their  impress  on  the  calendars  of  the  ancients. 

*  But  they  are,  I  believe,  capable  of  a  more  common- 
^  place  solution. 


'the  festival  op  the  dead  bbouoht  to  eubope 
'  and  asi4  by  a  migbation  of  races  from  the 
'  s0x7thern  hemisphere. 

'  "  Who  can  restrain  the  sweet  influences  of  the 
^  Pleiades  V  we  are  asked  in  the  book  of  Job,  the 
most  ancient  production  of  sacred  or  pro£me 
literature.  *'  The  lights  in  the  firmaments  of  the 
^*  heavens,^  ^  for  signs  and  for  seasons,  and  for  dajEf, 
"  and  for  years,^  are  supposed  to  have  reference  to 
that  constellation,  as  well  as  to  the  sun  and  moon, 
for  in  early  ages  neither  the  sun  nor  the  moon 
could  have  indicated  the  length  of  the  year,  or  its 
division  into  seasons.  The  extreme  veneration  of 
remote  antiquity  for  the  Pleiades,  or  FergilisB,  for 
having  marked  the  seasons,  and  the  beginning  of 
spring,  are  amongst  the  most  venerable  traditions 
of  our  race,  and  are  now  only  realized  among 
Australian  savages,  who  still  worship  the  Pleiades 
as  announcing  spring,  "  and  as  being  very  good  to 
"  the  blacks ;"  and  at  their  culmination  hold  a 
great  new  year's  corroboree  in  November,  in 
honour  of  the  Mormodellich  as  thev  call  that  time- 
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'  honoured  conetelktion.  The  name  given  to  these 
'  Btars  by  the  Komans,  Verffilice,  ia  phiinly  con- 
'  nected  with  the  strange  tradition  of  Northern 
'  natives,  of  the  Pleiades  having  marked  the  com- 
'  mencement  of  spring.  They  are  popularly  known, 
'  from  France  to  India,  by  the  same  name — a  cir- 
'  cumatance  which  proves,  saya  M.  Bailly,  that  our 
'  first  knowledge  of  these  stars  was  derived  from 

*  the  meet  ancient  nations  of  Asia. 

'  The  question  naturally  suggests  itself,  Whence 
'  arose  this  veneration  for  a  constellation,  that 
'  among  us,  at  least,  is  no  longer  reverenced  "i 
'  When  and  where  can  they  have  marked  the  begin- 
'  ning  of  spring,  and  what  were  those  "  sweet  in- 
'  "  fluences,"  referred  to  in  the  book  of  Job,  and  still 
'  celebrated  by  Australian  savages  ? 

'So  far  from  rising  in  Europe  or  Asia  in  the 

*  spring,  they  first  appear  in  June,  a  summer  month. 
'  How  could  the  Fergilise,  then,  have  acquired  their 

*  name,  as  the  stars  of  spring  ?  It  is  plain  that 
'  tliey  could  not  have  marked  a  vernal  commence- 

*  ment  of  the  year,  cm  the  most  ancient  year  com- 

*  menc€tl  in  the  autumn,  and  among  most  ancient 
'  nations  we  find  traces  of  a  traditionary  or  civil 
'  year  commencing  in  the  autumn, 

'  We  also  find  traces  of  a  very  singular  year  of 
'  six  months,  the  very  existence  of  which  Sir  Come- 
'  wall    Lewis    has    somewhat    hastily  questioned. 

*  "  These  abnormal  years,"  he  tclla  ua,  "  arc  deaig- 
"  natcd  by  Censorinus  as  involved  in  the  darkness 
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*'  of  remote  antiquity.^  Dapais  suggests  that  we 
must  turn  to  the  Pleiades,  as  well  as  to  other  con- 
stellations, to  account  for  tiliese  **  abnormal  yeara^" 
as  well  as  for  the  ancient  year  commencing  in  tiie 
autumn, — ''  pour  expliquer  les  fictions  relatives  ik 
**  ce  commencement  d'annSe,  soit  chez  les  Jui&,  soit 
**  chez  les  autres  peuples,  qui  ont  eu  le  commence- 
^*  ment  d'ann^  en  automne.  Tels  ^taient  ceux  qui 
**  avaient  des  ann6es  de  six  mois.^  In  confirma- 
tion of  this  conjecture,  I  have  found  that  in  the 
Arabian  calendar  of  lunar  mansions,  which  is  made 
up  of  two  divisions,  one  belonging  to  summer,  and 
the  other  to  winter,^-one  of  the  mansions  is 
designated  by  the  name  of  the  Pleiades.  Let  us 
see  if  this  suggestion  will  prove  equally  correct 
respecting  the  autumnal  year ;  and  let  us  endea- 
vour to  find  in  that  constellation  a  clue  to  the  re- 
markable circumstance  of  the  festival  of  the  dead 
having  been  observed  in  Hindostan,  Peru,  Ceylon, 
Egjrpt,  and  Europe,  in  November. 
'I  may  here  state  that  the  classical  nations  of 
antiquity,  with  whom  the  influence  of  the  Pleiades 
was  rather  a  matter  of  tradition  than  of  practical 
use,  when  they  spoke  of  the  rising  of  the  Pleiades, 
referred  to  the  heliacal  rising  of  the  constellation 
in  the  morning,  i.e.,  the  time,  when  at  dawn,  the 
stars  were  first  visible — 

<*  The  grey  dawn  and  the  Pleiades 
Shedding  sweet  inflaence." 

^  This  took  place  in  the  middle  of  May,  2000 
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*  years  ago,  and  marked  the  beginning  of  summer 
'  in  the  south  of  Europe  and  Asia.  But  we  rauat 
'  conclude  either  that  the  Pleiades  must  have  once, 
'  in  some  other  manner  than  l>y  their  heliacal 
'  rising,  indicated  the  be^nning  of  spring,  or  else 
'  that  there  must  have  been,  by  a  long  lapse  of 
'  years,  a  change  in  their  movements,  that  rendered 
'  their  rising  inconsistent  with  their  very  name  as 

*  the  stars  of  spring.  It  must,  however,  have  been 
'  nearly  5000  years  since  the  heliacal  rising  of  the 

Heiadea  occurred  at  the  beginning  of  April,  and 
iven  then  it  could  not  have  indieatfid  the  com- 

*  mencement  of  seed-time  in  the  south  of  Asia  and 
'  of  Europe,  or  marked  the  beginning  of  spring. 
'  Their  name,  the  Mesperides,  too,  would  seem  to 

^bvoimect  them  with  the  evening  rather  than  the 

^Btetoming.    But  if,  at  such  a  remote  era,  the  Plei- 

^Mades  regulated  the  seasons  by  their  heliacal  rising 

^■pU  that  time  of  the  year,  they  must  have  left  their 

"**  impress  on  primitive  calendars,  and  traces  of  the 

'  connexion  of  the  calendar  with  the  heliacal  rising 

'  of  the  Pleiades,  would  still  be  found  among  many 

^^HKes,  either  in  their  names  for  March  or  April,  or 

^B«t  least  in  their  traditions  as  to  the  time  when 

^^  their  year  once  commenced.    But  this  is  not  the 

'  case.    There  arc  no  traces  of  a  primitive  year  in 

'  general  use  in  remote  antiquity,  commencing  in 

*  March,  April,  or  May ;  the  only  apparent  exception 
'  being  the  solar  year,  regulated  by  the  vernal  cqui- 

^^  nox,  which  was  of  comparatively  recent  invention. 
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'  But  on  examining  the  calendara  of  ancient 
'  races,  we  find  in  Persia,  India,  Egypt^  and  Peru, 
'  that  the  month  in  which  our  first  of  November 
'  festival  would  fall,  bears  in  its  very  name  a  edngu- 
'  lar  impress  of  ita  former  connexion,  either  with 
'  the  Pleiades  or  the  festival  of  the  dead. 

'  In  the  most  ancient  calendar  in  India,  the  year 
'  commenced  in  the  month  of  November,  which 
'  bears  the  name  of  Cartigucy,  i.e.,  the  Pleiades ;  a 
'  constellation  which,  BaUly  suggests,  must  by  its 
'  rifling  or  setting  at  that  time,  once  have  regulated 

*  the  primitive  year.    We  find  also  that,  in  the 

*  month  of  October  the  Hindoos,  like  ourselves,  have 
'  three  days  which  are  connected  with  the  festival 
'  of  the  dead. 

'  In  the  ancient  Egyptian  calendar  the  same  re- 
'  semblance  can  be  traced  between  the  name  of  the 
'  Pleiades,  which  among  the  Hebrews  and  Chaldeans 
'  is  Athor-aye,  with  that  of  the  Egyptian  month  of 
'  November,  which  is  Athor.  The  Arab  name  for 
'  the  Pleiades,  Atauria,  also  su^esta  a  resemblance. 

'  In  November  took  place  the  primeval  festival  of 
'  the  dead,  clad  iu  a  veil  of  Egyptian  mythology. 
'  In  the  Isia,  the  solemn  mourning  for  the  god  Osiiis, 
'  "  the  Lord  of  Tombs,"  lasted  for  three  days,  and 
'  began  at  sunset,  like  the  Lemuria  of  the  Romans, 
'  and  the  festival  of  the  dead  among  the  Persians 
'  and  other  nations. 

'  The  singular  custom  of  counting  the  day  from 
'  the  sunset  of  the  preceding  day,   or  the   nocti- 
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'  diiimal  system,  was  so  universal,  that  Greswell 
'  refers  to  it  aa  a  concluBive  proof  of  the  unity  of 
'  origin  of  our  race.  The  Bible  tells  us  "  the  even- 
'  "  ing  and  the  morning  were  the  first  day."  Our 
'  words  "fortnight"  and  " ae'nnight,"  are  traces  of 
'  this  primitive  custom.  But  the  first  day  of  our 
'  festival  of  the  dead,  is  a  still  stronger  illustration, 
it  is  called  HaUoweiJe.  The  origin  of  this  custom 
not  been  explained  by  GreswclL  Volmer 
lectfi  it  with  the  word  Athor,  which  means 
the  night ;"  and  which  he  therefore  supposes  re- 
mted  the  first  evening  of  creation.  But  the 
moat  important  night,  not  only  in  that  month,  but 
'  in  the  whole  Egyptian  year,  was  that  of  the  ITth 

*  of  Athyr,  when  the  three  days  of  mourning  for 
'  Osirifl  (i.e.,  the  festival  of  the  dead)  began  with  an 
'  All  HaMoweve.  Hence  the  origin  of  this  wide- 
'  spread  noctidiurnal  system  ia  to  be  found  in  what- 
'  ever  caused  the  festival  of  the  dead  to  commence 
'at  sunset,  or  with  a  Halloween. 

■  *  Let  us  turn  to  the  primitive  races  of  the  south- 
pern  hemisphere  to  find  a  solution  : — 

'  1st,  For  the  festival  of  the  dead  being  connected 
'  with  an  agricultural  celebration.     2d,  For  its  being 

*  held  in  November.  3(/.  For  its  commencing  with 
'  a  Halloweve.  4th,  For  the  primitive  year  com- 
'  mencing  in  November.  5th,  For  the  Pleiades 
'  being  connected  with  that  month.  Glh,  For  their 
'  being  reverenced  aa  the  Fcrgiliae  and  Hesperides, 

the  stars  of  the  spring  and  the  evening.     7th,  For 
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the  ''abnormal  year''  of  six  montiifl,  found  north 
of  the  equator. 

*  We  find  that,  among  these  southern  raoes^  when 
the  Pleiades  are  in  the  evening  first  visible  at  the 
horizon,  which  is  at  the  beginning  of  November, 
they  mark  the  beginning  of  the  year,  and  the 
vernal  new  year's  festival,  a  feast  consecrated  to 
first  fruits,  and  to  the  dead  As  long  as  at  evening 
they  continue  visible,  they  mark  a  season  called 
tJie  Pleiades  above.  When  they  cease  to  be  visible 
in  the  evening,  the  second  season  commences  of 
the  Pleiades  below:  these  seasons  nearly  equally 
dividing  the  year.  Hence  we  can  understand 
why  tradition  has  connected  the  Pleiades  with 
November,  as  the  first  month  of  the  year,  has  pre- 
served their  name  as  the  stars  of  the  evening  and 
of  the  spring,  and  has  caused  the  festival  of  the 
dead  to  commence  in  the  evening,  or  with  a  Hal- 
loween. We  can  also  understand  how  the  year  of 
six  months  arose,  that  has  so  puzzled  astronomers. 

'  In  the  voluminous  report  on  the  Aborigines,  by 
a  Committee  of  the  Legislative  Council  of  Victoria, 
Session  1858-9,  we  find  W.  Hull,  Esquire,  J.P., 
a  gentleman  who  has  written  a  work  on  the  Ab- 
origines, stating  "  their  grand  corroborees  are  held 
"  only  in  the  spring,  when  the  Pleiades  are  gene- 
'' rally  most  distinct;  and  their  corroboree  is  a 
'*  worship  of  the  Pleiades  as  a  constellation,  which 
"  announces  spring.  Their  monthly  corroboree  is 
"  in  honour  of  the  moon"  (p.  9). 
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*  In  another  place  Mr.  Hull  says,  "  Beferring  again 
^  to  their  worship  of  the  stars,  I  may  mention  that 
''one  night  I  showed  Robert  Cunningham  the 
**  Pleiades,  and  he  said  '  they  were  the  children  of 

'  the  moon,  and  veiy  good  to  the  black  fellows,' 
— ^a  remark  that  recalls  to  our  mind  '  the  sweet 
"  *  influences  of  the  Pleiades.'  '^ 

*  C.  J.  lyers,  Esq.,  Commissioner  of  Crown  Lands» 
Alberton  (p.  79),  says  in  confirmation  of  the  fore- 
going,— "  Segarding  their  religious  practices  very 
"*  little  is  known,  so  little  that  Europeans  generally 
"  believe  them  to  be  devoid  of  any.  Yet  they  do, 
''according  to  their  manner,  worship  the  hosts 
"  of  heaven,  and  believe  particular  constellations 
"  rule  natural  causes.  For  such  they  have  names ; 
"  and  sing  and  dance  to  gain  the  favour  of  the 
"  Pleiades  (Monnodellick),  the  constellation  wor- 
"  shipped  by  one  body  as  the  giver  of  rain."  Now 
the  Pleiades  are  most  distinct  at  the  beginning  of 
the  spring  month  of  November,  when  they  appear 
at  the  horizon  in  the  evening,  and  are  visible  all 
night  Hence  their  vernal  festival  of  the  Pleiades 
takes  place  in  honour  of  the  VergilisB,  the  stars  of 
spring  at  the  beginning  of  November,  the  very 
month  called  in  the  calendar  of  the  Brahmins  of 
Tirvalore,  the  month  of  the  Pleiades^  and  among 
the  ancient  Egyptians  connected  with  the  name  of 
that  constellation. 

'  But  we  are  told  by  another  gentleman  examined 
'  by  the  committee,  that  all  the  corroborees  of  the 

VOL.  IT.  2  b 
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natives  are  connected  with  a  worship  of  the  dead, 
and  last  three  days.  If  this  be  tiie  case,  is  it  not 
somewhat  startling  to  find  that  Australian  savagefl^ 
at  or  near  the  time  of  Halloween,  All  Saints,  and 
All  Souls^  also  consecrate  three  days  to  the 
memory  of  the  dead,  as  a  vernal  new  yearns  cele- 
bration, regulated  by  the  time-honoured  Pleiades, 
— and,  like  the  nortiiem  festival  of  tiie  dead,  be- 
ginning in  the  evening,  or  with  a  Halloween  ? 

'  In  the  Tonga  Islands^  which  belong  to  the  Fee- 
jee  group,  the  festival  of  Inachi,  a  vernal  first 
fruits  celebration,  and  also  a  commemoration  of 
the  dead,  takes  place  towards  the  end  of  October, 
and  commences  at  sunset 

'  ''The  Society  Islanders,"  Ellis  tells  us,  "^ divided 
''the  year  into  two  seasons  of  the  Pleiades  or 
"  Matarii.  The  first  they  called  the  Matarii  %  nia^ 
"  or  the  Pleiades  above.  It  commenced  when,  in 
"  the  evening  these  stars  appeared  at  or  near  the 
"  horizon"  (i.e.,  at  or  near  the  beginning  of  No- 
vember), and  the  half-year  during  which,  imme- 
diately after  sunset,  they  were  seen  above  the 
horizon,  was  called  Matarii  i  nia.  The  other 
seasons  commenced  when  at  sunset  these  stars  are 
invisible,  and  continued  until  at  that  hour  they 
appeared  again  above  the  horizon.  This  season 
was  called  Matarii  i  rarOy  i.e.,  "  tlie  Pleiades 
"  below."  The  Pleiades  are  visible  at  the  horizon 
in  the  evenings  at  the  beginning  of  November. 
They  then  culminate  near    midnight,    and    are 
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'  visible  till  mornjng.  Ellis  says  that  this  year 
'  began  in  May ;  but  it  is  evident  that  what  he  caUs 
'  the  first  season,  "  the  Pleiades  above,"  commenced 
'  at  or  near  the  beginning  of  November,  and  the 
'  second  division  must  have  begun  towards  the  end 
'  of  April,  or  early  in  May.  If  they  appear  at  the 
'  horizon  in  the  evening,  on  the  5th  November,  they 

*  continue  viaible  at  that  time  till  the  24th  April  fol- 

*  lowing.  But,  not  only  was  the  month  of  November 
'  connected  with  the  rising  of  the  Pleiades,  but  also 
fcwith  a  festival  of  the  dead,  and  a  first  fruits  cele- 
Ibration,  as  among  the  people  of  the  Tonga  Islands. 

"  The  most  singular  of  their  stated  festivals  was 
'  "  the  ripening  or  completing  of  the  year.  Vast 
"  numbers  of  both  sexes  attended  it ;  the  women, 
p!*  however,  were  not  allowed  to  enter  the  Bacred 
W"  enclosure.  A  sumptuous  banquet  was  then  held. 
*  The  ceremony  was  viewed  as  a  mtlional  achnow- 
"  ledgment  to  the  gods.  When  the  prayers  were 
"  finished,  and  the  banquet  ended,  a  usage  prevailed 
W^  resembling  much  the  Popish  custom  of  mass  for 
"souls  in  purgatory.  Each  one  returned  to  his 
"  home  or  family  marac,  there  to  offer  special  prayere 
"  for  the  apirits  of  departed  relatives."  Ellis  does 
'  not  tell  U8  to  what  mode  of  dividing  the  year  he 
'  refers  (for  they  appear  to  have  had  three)  ;  but,  as 
'  the  feast  of  Alo  Alo  in  the  Tonga  Islands,  as  well 

*  as  the  festival  of  the  Pleiades  in  Austraha,  took 
'  place  in  Noveml>er,  we  may  assume  that  this  was 

^Bthc  new  year's  festival  of  the  season  of  the  Pleiades. 
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'  Let  us  turn  from  the  Islands  of  the  Pacific  to 
Peru,  and  there  we  find  the  primitiye  calendar 
of  two  seasons  marked  by  a  new  yearns  festival  of 
the  dead,  occurring  in  November,  and  celebrated 
at  precisely  the  same  time  as  in  Europe  and 
Polynesia. 

*  The  month  in  which  it  occurs,  sajrs  Rivero,  "is 
*' called  Aya-marca,  from  Ayd,  a  corpse,  and 
"  marca,  canying  in  arms»  because  they  celebrated 
**  the  solemn  festival  of  the  dead,  with  tears,  lugu- 
''brious  songs^  and  plaintive  music;  and  it  was 
'*  customary  to  visit  the  tombs  of  rdations^  and  to 
"leave  in  them  food  and  driiJc  It  is  worthy  of 
**  remark  that  the  feast  was  celebrated  among  the 
**  ancient  Peruvians  at  the  same  period,  and  on 
^  the  sam^  day,  that  Christians  solemnize  the  comr 
"  memxyration  of  the  dead  (2d  November)/' 

'  Finding  the  festival  held  at  the  beginning  of 
November,  I  felt  convinced  that  it  never  could 
have  been  fixed  in  that  month  by  a  solar  year, 
such  as  was  in  use  in  Peru,  but  that  it  must  have 
been  originaUy  the  new  year's  festival  of  the  year 
or  seasons  of  the  Pleiades,  that  must  have  once 
been  in  use  in  that  country.  Subsequent  investi- 
gations bore  out  the  conclusion. 

*  Rivero  tells  us  that  in  November  took  place  the 
termination  of  the  year  and  of  seed-time.  Garci- 
lasso  bears  distinct  testimony  to  the  existence  of  a 
traditionary  year  of  seasons. 

*  "  Yet,  for  all  this  sottish  stupidity,  the  Incas 
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''had  observed  that  the  sun  accomplished  its 
''  course  in  the  space  of  a  year,  which  they  called 
"  huata :  though  the  commonalty  divided  it  only 
^*  by  its  seasons,  reckoning  their  year  to  end  or  be 
**  finished  with  their  harvest "  (i.e.,  in  May). 

*  Here  we  have  the  year  ending  with  the  months 
of  November  and  May,  a  plain  proof  that  the 
Southern  year  of  the  Pleiades  ending  in  November 
and  May,  must  have  existed  there  before  the  Incas 
invented  or  introduced  the  solar  year,  and  must 
have  been  the  seasons  referred  to  by  Garcilasso. 
As  the  festival  of  the  dead  is»  however,  the  new 
year's  festival  of  the  year  of  the  Pleiades,  we  may 
assume  that  it  must  have,  in  Peru,  originally 
marked  the  commencement  of  the  year  at  the 
beginning  of  November.  Wherever  the  festival  of 
the  dead  occurs  in  November,  even  among  nations 
now  far  north  of  the  equator,  the  same  inference 
may,  I  believe,  be  adduced.  The  race  by  whom  it 
is  preserved  must  have  once  regulated  that  festival 
in  November,  by  the  rising  of  the  Pleiades,  like 
the  Australians. 

'  In  Persia,  we  find  a  singular  light  thrown  on  the 
calendar  by  the  festival  of  agriculture  and  of  death 
celebrated  south  of  the  equator.  In  the  ancient 
calendar,  November  was  consecrated  to  the  angel 
who  presided  over  agriculture  and  deatL  We  have 
seen  that  the  month  in  which  this  festival  occurred 
in  Peru,  was  called  "  the  month  of  carrying  corpses.'^ 
The  month  of  November  was  formerly  called  in 
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Persia  Mordad,  the  month  of  the  angel  of  death. 
In  spite  of  the  calendar  having  been  changed,  the 
festival  of  the  dead  took  place  at  the  same  time  as 
in  Feru,  as  a  new  yeai^s  festival  (although  the  year 
no  longer  commenced  then).  It  is  called  by  some 
writers  the  Nouruz  of  the  Magi,  because  the  Magi 
still  adhered  to  the  primitive  new  year's  festival 
It  commenced  in  the  evening  with  a  Halloween, 
which  was  regarded  as  peculiarly  sacred.  Unde 
hujus  diei  Vespera  quibusdam  Persarum,  peculiari 
nomine  signatur  Phrist&^L  Bonfires  are  lighted 
at  this  festival  as  they  ai^  in  Britain,  and  in  most 
portions  of  the  glob^  at  this  season  of  the  year. 

'  In  Ceylon,  Sir  Emerson  Tennent  mjb,  a  festival 
is  held  that  is  a  species  of  a  harvest  home  and  a 
commemoration  of  the  dead.  It  must,  however,  be 
rather  a  first  {ndts  celebration,  like  that  of  nations 
south  of  the  equator,  as  tke  harvest  is  over  in  May 
or  June.  This  festival  of  agriculture  and  of  death 
takes  place  at  the  beginning  of  November. 

*  We  now  turn  to  Meidco,  and  there  we  find  that 
the  great  festival  of  the  Mexican  cycle  was  held  on 
the  17th  of  November,  and  was  regulated  by  the 
Pleiades.  It  began  at  sunset ;  and  at  midnight  as 
that  constellation  approached  the  zenith,  a  human 
victim,  Prescott  says,  was  offered  up  to  avert  the 
dread  calamity  which  they  believed  impended  over 
the  human  race.  This  belief  was  so  remarkable 
that  I  cannot  omit  a  reference  to  it  here.  They 
had  a  tradition  that  at  that  time  the  world  had 
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*  been  previously  destroyed  ;  and  they  dreaded  lest 
'  a  similar  catastrophe  would,  at  the  end  of  a  cycle, 

*  annihilate  the  human  race. 

*  Now  it  is  most  remarkable  to  find  that  the  Egyp- 

*  tians,  with  their  Isia,  or  new  yearns  festival  of  agri- 
'  culture,  and  of  the  dead,  that  took  place  on  the 
'  1 7th  day  of  November,  associated  traditions  as  to 
'  the  deluge,  and  it  is  still  more  surprising  to  find 
'  that  the  1 7th  day  of  November  is  the  very  day  on 
'  which,  the  Bible  tells  us,  the  deluge  took  place.^ 

*  Greswell  has  devoted  several  chapters,  and  much 
'  learning,  to  the  1 7th  day  of  November  ( Athor),  to 

*  show  how  remarkable  a  landmark  it  has  alwajrs 
'  been,  through  a  long  lapse  of  centuries,  for  the  cor- 
^  rections  of  the  Egjrptian  calendar,  and  he  derives 

*  from  it  some  curious  arguments  in  support  of  his 

*  views.    De  Rougemont  and  other  writers  have 


*  '  While  the  above  wm  going  through  the  lureis,  m  I  wm  ooiiTiiioeil 
'  that  the  memory  of  the  dehige  had  been  thua  preserved  among  the 

*  Hebrews,  EJgyptians,  Greeks,  and  Mexicans,  in  the  traditions  con- 
'  nected  with  the  new  year's  festival,  and  that  the  date  of  the  com- 
'  mencement  of  the  deluge,  the  17th  day  of  the  first  month,  of  the 
'  primitive  year,  was  not  of  an  historical  but  of  aa  astronomical 
'  character,  I  most  closely  examined  the  Mosaical  account  of  the 
'  deluge,  and  found  my  conjecture  singularly  verified.  The  deluge 
'  commenced  on  the  17th  of  the  second  month  of  the  Jewish  year  (t.e., 
'  November) ;  the  ark  rested  on  Mount  Ararat  on  the  17th  day  of  the 
'  7th  month  ;  and  the  dove  returned  with  the  olive  branch  on  the  17th 
'  day  of  the  11th  month.  Though  the  connexion  of  this  with  the 
'  traditions  and  calendars  of  heathen  races  is  somewhat  startling,  I  am 
'  convinced  that  should  the  study  of  Ethology  afford  a  clue  to  the 
'  primeval  origin  of  pagan  idolatry,  it  will  at  the  same  time  condu- 
'  sively  prove  how  entirely  different  and  distinct  must  have  been  the 
'  source  from  which  the  Hebrews  derived  the  great  tmths  and  princi- 

*  plet  of  our  religion.' 
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referred  to  this  day,  but  have  thrown  no  light  upon 
it  They  seem,  however,  not  to  have  observed  that 
even  among  the  Persians  the  same  day  was  pecu- 
liarly venerated.  Hyde  says  that  in  the  ancient 
Persian  calendar  the  1 7th  day  of  November  was 
held  so  sacred,  that  all  fSeivoiirs  asked  of  rulers  were 
granted  on  that  day ;  but  why  it  was  so  venerated 
he  does  not  attempt  to  conjecture.  Even  tradition 
has  been  unable  to  preserve  the  history  of  this  day  ; 
that  must  be  sought  for  in  the  vety  earliest  ages 
of  the  world,  or  among  the  rudest  existing  types  of 
man.  In  the  mysteries  of  Ids,  the  goddess  of 
agriculture  and  of  death,  the  funereal  part  of  the 
ceremonies,  the  lamentations  and  search  for  Osiris 
commenced  oa  the  17th  and  ended  on  the  19th. 
There  was  also  a  Julian  year  of  the  Egyptians, 
which  commenced,  Greswell  says^  on  the  18th  of 
November. 

'  Herodotus  tells  us,  that  Isis  is  the  same  as  the 
Greek  goddess  Ceres,  who,  with  her  daughter  Pro- 
serpine, presided  over  agriculture  and  the  dead. 

'  Among  the  Greeks,  besides  existing  in  other 
ceremonies,  the  primeval  festival  of  the  dead 
appears  under  a  veil  of  mythology  in  all  the 
ancient  mysteries,  but  above  all  in  the  greatest  of 
them,  the  Eleusinian.  The  Attic  Anthesteria  and 
the  Boman  Feralia  were  funereal  celebrations,  and 
held  on  the  17th,  18th,  and  19th  of  February. 
We  may  therefore  assume,  that  as  the  lesser  Eleu- 
sinian mysteries,  which  were  sacred  to  Proserpine 
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alone,  were  celebrated  in  that  month,  they  were 
held  on  these  ill-omened  days. 

*  The  Macedonians  retained  the  primitive  year 
beginning  in  November.  It  is  peculiarly  interest- 
ing to  note  that  with  the  festival  of  the  dead,  the 
tradition  as  to  the  deluge  was  also  transferred  by 
the  Athenians  to  the  1 7th  day  of  February.  Even 
in  some  other  months,  the  1 7th  seems  to  have  been 
a  conspicuous  day  in  the  Greek  calendar.  In  Per- 
sia, in  every  month,  there  were  three  days  of  fast- 
ing and  sadness ;  but  as  the  17th  and  18th  days 
were  dies  nefdsti,  on  which  no  work  was  done,  we 
may  assume  that  the  19th  was  the  uUima  dies 
placandis  manHms^  and  that  the  17th,  18th,  and 
19th  were  the  days  of  mourning.  In  Europe, 
Asia,  and  Africa,  we  find  days  in  every  month 
consecrated  to  the  memory  of  the  dead. 

*  Let  us  now  look  south  of  the  equator  for  an  ex- 
planation: U<,  Why  the  17th,  18th,  and  19th  of 
the  month  were  so  funereal.  2d,  Why  the  primi- 
tive year  of  the  Egjrptians  and  of  other  races,  and 
their  funereal  mysteries,  once  began  on  the  17th 
day  of  the  month.  3d,  Why,  not  only  at  every 
new  year's  festival,  but  even  monthly,  the  dead 
were  commemorated. 

*  Almost  all  savage  races,  like  all  nations  of  re- 
mote antiquity,  regulate  their  months  by  the  new 
or  the  full  moon,  and  hold  festivals  of  a  funereal 
character  at  the  time  of  the  new  moon,  or  when 
the  nights  are  darkest 
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*  The  Australians  not  only  hold  an  annual  cono- 
boree  of  the  Pleiades,  but  also  a  monthly  coiro- 
boree  of  the  moon,  apparently  connected  with  a 
dread  of  ghosts,  or  a  worship  of  the  dead.  They 
regulate  their  months  by  the  full  moon.  The 
Hindoos  offer  in  every  lunar  month,  on  Mahacala, 
the  day  of  the  conjunction,  and  defined  as  ^  the 
**  day  of  the  nearest  approach  to  the  sun,''  ^  obse- 
"^  quies  to  the  manes  of  the  pitris^  or  certain  pro- 
''  genitors  of  the  human  race,  to  whom  tiie  darker 
"fortnight  is  peculiarly  sacred."  Sir  William 
Jones  also  says,  referring  to  a  Hindoo  work,  '^  Many 
''subtle  points  are  discussed  by  my  author  con- 
"  ceming  the  junction  of  tuH>,  or  even  three  lunar 
"  days  informing  one  fast  or  f estiva!.*^ 

*  The  Chinese,  the  Africans,  the  Caribs,  and  other 
races  of  America,  the  Greeks,  the  Romans,  and 
almost  all  ancient  nations,  kept  a  commemoration 
of  the  dead  in  the  dark  nights  of  the  moon. 

*  Here  we  have  an  explanation  for  a  monthly 
commemoration  of  the  dead,  but  why  were  the 
17th,  18th,  and  19th  days  of  each  month,  among 
some  races,  especially  of  a  funereal  character? 
Ellis  tells  us  that  the  Society  Islanders  regard  the 
17th,  18th,  and  19th  nights  of  the  moon,  as  sea- 
sons "  when  spirits  wander  more  than  at  any  other 
"  time,"  a  plain  proof  that  even  among  the  Pacific 
Islanders,  three  days,  in  every  month,  must  have 
been  consecrated  to  the  dead,  as  to  this  day,  it 
is  still  believed  in  Britain^  that  on  Halloween, 
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when  the  festival  of  the  dead  once  commenced, 
'<  the  spirits  of  the  dead  wander  more  than  at  any 
''  other  time  of  the  year.^  '^  This  is  a  night  when 
^devils,  witches^  and  other  mischief-making  be- 
''ings^  are  all  abroad  on  their  baleful  midnight 
"  errands.'' 

'  But  the  question  arises,  How  came  the  beginning 
of  the  year  to  be,  among  some  nations,  on  the  1 7th 
day  of  the  month  ?  The  explanation,  I  think,  is 
plain*  The  Chinese,  the  Hebrews^  and  other  races^ 
regulated  the  beginning  of  the  year  at  the  time  of 
the  new  moon,  i.e.,  at  the  time  of  the  festival  held 
in  the  dark  nights  of  the  moon.  With  many 
racQs,  the  17th,  18th,  and  19th  days  after  the  full 
or  the  new  moon,  were  evidently  r^arded  as  pecu- 
liarly sacred  to  the  dead,  and  were  the  monthly 
days  of  rest  or  the  monthly  sabbath  of  heathen 
races. 

'  Our  own  mode  of  regulating  Easter,  will  serve 
to  explain  the  commencement  of  the  ancient  year. 
The  Common  Prayer-book  says :  "  Easter-day  is 
*'  always  the  first  Simday  after  the  full  moon  which 
'^  happens  upon  or  next  after  the  21st  day  of 
^*  March.''  But  the  Hebrews  probably  substituted 
four  sabbaths  in  place  of  one  monthly  time  of  rest, 
and  used  the  vernal  equinox,  instead  of  the  rising 
of  the  Pleiades,  to  regulate  their  Passover.  Let 
us  substitute  the  monthly  festival  of  the  dead  for 
the  word  Sabbath,  and  the  rising  of  the  Pleiades 
for  March  21,  and  we  read^  ''New  Year's  day  is 
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^*  always  the  monthly  sabbath,  which  happens  upon 
'*  or  next  after  the  culmination  of  the  Pleiades  at 
^midnight/'  But  as  this  would  occur  near  the 
month  of  November,  we  can  understand  that  when 
the  months  ceased  to  be  lunar,  and  their  festivals 
"  moveable,"  the  new  yearns  festival  would,  for  some 
time  at  least,  continue  to  be  held  on  the  17th  day 
of  the  first  month,  and  that  the  17th,  18th,  and 
19th  days  of  every  month  would  stiU  appear  in 
ancient  calendars  as  funereal  days.  We  can  also 
understand  that  a  traditionary  veneration  for  the 
17tii  day  of  the  month,  especially  of  November, 
would  long  continue,  like  some  old  sea-maigin,  to 
show  the  changes  which  time  had  effected ;  and 
that  the  new  year's  festival  of  the  dead,  preserved 
in  the  mysteries  of  Isis,  would  long  be  held  on  the 
17th,  18th,  and  19th  nights  of  the  first  month  of 
the  primitive  year,  though  no  longer  those  dark 
nights  of  the  moon,  in  which  the  spirits  of  the 
dead  are  wont  to  wander  forth  from  their  Maraes 
and  their  temples  to  receive  the  offerings  of  their 
trembling  worshippers. 
'  Among  the  Romans  we  find  a  trace  of  a  partial 
observance  of  the  festival  of  the  dead  in  November. 
They  seem  however  to  have  borrowed  their  Feralia 
or  festival  of  the  dead,  from  the  Athenian  Anthe- 
steria,  as  they  were  both  held  on  the  17  th,  18  th, 
and  19th  of  February.  The  more  ancient  institu- 
tion was  the  Lemuria,  or  festival  of  the  ghosts, 
celebrated  in  May — a  month,  therefore,  so  unlucky 
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*  that  no  marriage  took  place  in  it     Ovid  and  Gres- 

*  well  both  agree  as  to  the  antiquily  of  the  Lemnria 

*  It  is  evident  that  this  festival,  transferred  &om 

*  November  to  May,  was  originally  regulated  by  the 

*  heliacal  rising  of  the  Pleiades  in  the  morning. 

*  Yet  the  offering  to  the  spirits  took  place  at  mid- 
'  night,  a  time  when  that  constellation  was  invi- 
'  sible.    What  can  have  made  that  hour  so  peculiarly 

*  marked? 

**  Non  lueo  Pleiades  faciont,  neo  aqnosua  Orion."  ^ 

Greswell  connects  this  circumstance  with  the 
November  festival  of  the  Aztecs,  which  cowr 
menced  in  the  evening^  and  in  which  midnight 
was  the  hour  of  sacrifice.  From  this  he  infers 
that  the  calamity  commemorated  was  the  event  of 
the  »n  going  Lk  ten  degrees  u>  ft.  da^  of 
Hezekiah.  His  remarks  as  to  the  Aztec  festival 
supply  a  clue  to  the  fact  that  the  Lemuria  must 
have  been  moved  from  November  to  May,  from 
the  month  when  the  Pleiades  rose  in  the  evening 
and  culminated  at  midnight,  to  May,  when  they 
were  invisible  till  early  dawn. 
*  Before  concluding  this  necessarily  superficial 
sketch  of  this  primeval  new  year's  festival,  a 
subject  respecting  which  scores  of  volumes  might 
be  writteu,  I  must  turn  to  Britain  to  see  if  we  have 
among  us  any  traces  of  this  primitivo  year,  or 
seasons  of  the  Pleiades.     That  it  did  exist  among 


I  < 
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'  the  Celtic  race,  has  long  been  known  to  tiiose  who 
'  have  studied  its  history  and  customs.    Wylde  says^ 

*  ^'  the  first  great  division  of   the  year  was   into 

*  "  summer  and  winter,  Samradh  and  Geimradh, 
'  ^'  the  former  beginning  in  May  or  Bealtine,  and  the 
^  ^  latter  in  November,  the  Samhfhuim,  summer  end. 
'  '^  On  the  first  of  May  took  place  the  great  Druid 
'  ^*  festival  of  Beal  or  Bel,  and  at  the  beginning  of 

*  "  November,  All  Halloweven ;''   and  it  is  strange 

*  that  both  the  eve  of  May  day,  and  Halloween,  are 
'  ill-omened  nights,  on  which  prudent  persons  in 
'  Ireland,  from  fear  of  encountering  fEuries  and 
'  ghosts,  avoid  being  out  after  dark 

'  Classical  writers  of  antiquity  tell  us  that  in 

*  Britain,  Ceres  and  Proserpine  were  worshipped  in 
^  the  same  manner  as  in  the  mysteries  of  the  Cabiri 

*  Now  we  have  seen  that  Proserpine  and  her  mother 
'  Ceres,  are  really  the  same  deities,  both  being  con- 
'  nected  with  agriculture  and  the  dead.    In  Sicily, 

*  Ceres  was  worshipped  in  May,  and  Proserpine  in 
'  the  autumn.^    The  latter  was  called  Core,  or  the 

*  damsel  Are  there  any  traces  of  her  still  in 
'  Britain  ?     It  is  manifest  that  the  May  queen,  and 

^  *  The  marriage  of  Proaerpiue,  who  was  **  in  aatumn  wed,*'  must 

*  have  been  almost  simultaneously  celebrated  with  that  of  the  Core  of 
'  the  South.  But  the  myth  of  the  appearance  and  disappearance  of 
'  Proserpine  merely  typified  the  appearance  and  disappearance  of  the 

*  Pleiades.  For  three  days  at  the  Thesmophoria  Ceres  mourns  for  her 
'  daughter,  who  for  six  months  is  visible  on  earth,  and  for  the  rest  of 
'  the  year  is  compelled  to  reign  with  Pluto  in  helL  Dupuis  shows 
'  clearly  that  the  story  had  some  reference  to  Taurus.     But  as  Ceres 
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the  Eembaby  of  the  hanrest  home^  are  either  relics 
of  this  deily,  or  the  origin  of  the  mytL  But  we 
have  evidence  that  they  are  as  old,  if  not  older^ 
than  Proserpine  herself.  In  the  Tonga  Islands^  at 
a  first  fruits  celebration,  a  child  presides  as  a  sort 
of  Southern  queen  of  the  spring,  a  November 
queen,  if  I  may  give  h^  a  new  titla 

^  The  Tow  Tow,  a  species  of  first  fruits  celebration, 
takes  place  ^  at  the  time  when  the  yams  are  ap- 
*'  proaching  maturity,  in  the  early  part  of  Novemr 
"6er,''  when  prayers  are  offered  up  to  Alo  Alo, 
the  god  of  weather.  Mariner,  in  describing  it, 
says,  **  A  deputation  of  nine  or  ten  men  from  the 
''priests  of  Alo  Alo,  all  dressed  in  mats,  with  green 
'^  leaves  roimd  their  necks^  arrives  with  a  female 
**  child,  to  represent  the  wife  of  A^lo  AHo^  They 
offer  up  a  prayer  for  a  fruitful  season  to  the  god, 
and  then  divide  the  provisions  collected  for  the 
occasion.  One  pUe  being  assigned  to  Alo  Alo, 
and  to  other  goda  Mariner  tells  us  that  ^  she  is 
*'  selected  from  the  chiefs  of  the  higher  ranks,  and 
*^  is  about  eight  or  ten  years  old ;  during  the  eighty 
^  days  of  this  ceremony,  she  resides  at  the  conse- 
**  crated  house  of  Alo  Al'o,  where,  a  day  before  the 

WM  comforted  by  Hesperus^  and  by  certain  »iar$  seen  by  her  m  the 
ewenmg,  the  appearance  of  Proeerpine  mutt  originaUy  haye  meant  the 
beginning  of  **the  Pleiades  abore,"  which  commenced  when  thoae 
■tara  were  first  visible  at  the  horison  in  the  eyening.  In  Noyem- 
ber  the  great  festival  of  the  Pleiades  is  still  celebrated  by  the  Aus- 
tralians.   The  fact  that  there  was  a  temple  in  Sicily  in  which  Geres, 

*  Proserpine,  and  the  Pleiades  were  jointly  worship|)ed,  confirms  my 

*  view  of  this  strange  myth.' 
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'^  ceremony,  a  cava  party  is  held,  at  which  ahe 
*'  presides^  as  well  as  at  a  feast  which  follows.  She 
^  has  nothing  to  do  on  the  actual  days  of  the  cere- 
**  mony,  except  to  come  with  the  deputation  and 
^  to  sit  with  them.''  Here,  then,  we  have,  south  of 
the  equator,  a  ^'  queen  of  the  May,''  or  a  Kernbaby, 
whichever  we  may  call  her.  But  in  China,  Core, 
or  the  damsel,  assumes  more  distinctly  the  funereal 
character  of  Proserpine.  At  the  festival  of  the 
dead,  a  child  presides,  who  receives  the  offerings 
made  to  deceased  ancestors.  In  the  South,  she  is 
the  wife  of  Alo,  the  god  of  weather,  but  in  Grecian 
mythology,  she  is  ''in  autumn  wed"  to  Pluto,  the  god 
of  the  dead ;  and  in  Egyptian  fSsibles,  she  is  doomed, 
at  the  November  festival  of  the  new  year,  to  mourn 
Osiris,  the  God  of  Agricxdture  and  ''  the  Lord  of 
Tombs."  It  woxdd  be  strange,  if,  in  the  half-naked 
little  Feejee  savage,  the  wife  of  Alo,  we  should  find 
a  clue  to  her,  who  was  ''the  ancient  goddess"  in 
the  days  of  the  Patriarchs,  and  whose  statues  bore 
the  inscription,  "  I  am  all  that  has  been,  that  shall 
"  be ;  and  none  among  mortals  has  hitherto  taken 
"  oflF  my  veil" 

'  Such  then,  north  of  the  equator,  are  the  scat- 
'  tered  fragments  of,  what  we  can  only  regard  as  the 
'  wreck  of  the  primitive  Southern  year,  and  of  its 
'  new  year's  festival  of  first  fruits,  and  the  dead. 
*  I  have  endeavoured  to  collect  together  these  disfecta 
'  memhra,  difiused  and  hitherto  lost  in  vague  myths^ 
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confused  calendars,  uncertain  traditions,  and  ob- 
solete customs.  Yet,  in  the  New,  as  well  as  in  the 
Old  World,  civilized  and  savage  races  gaze  with 
equal  wonder  on  the  memorials,  that  everjrwhere 
exist,  of  the  observance  of  this  festival  by  primeval 
man.  In  the  large  deposits  of  ashesf,  and  of  the 
remains  of  food,  found  in  vast  burial  tumuli  in 
Australia^  America^  and  Asia,  the  graves  of  races 
long  extinct,  we  have  significant  evidence  of  this 
new  year's  commemoration  dating  back  to  the  most 
remote  ages;  while  even  at  the  burial  cave  at 
Aungnac,  to  which  an  antiquity  of  not  less  than 
8000  (?)  years  is  assigned  by  some  authorities,  we 
have  the  same  memorials  of  the  feasts  and  fires  of 
this  ancient  festival.  Its  memory  has  long  been 
forgotten.  Preserved  only  in  the  rites  of  heathen 
races,  or  merely  lingering,  among  civilized  nations, 
in  Z  c„*,  J^sup^tio  J^of  the  pe««nt^ 
this  festival  has  never  been  considered  worthy  of 
the  attention  of  the  historian  or  of  the  ethnologist ; 
and  this  paper  is  the  first  attempt  that  has  been 
made  to  throw  any  light  on  its  history  or  its 
origin. 

'  I  have  restricted  my  remarks  to  such  points  as 
connect  it  with  a  year  commencing  in  November, 
a  branch  in  itself  far  too  extensive  for  the  space  at 
my  disposal.  My  next  paper  will  show  the  light 
which  this  festival,  occurring  in  February,  throws 
on  the  primitive  northern  year ;  and  my  third  will 
be  devoted  to  a  far  more  interesting  and  easier 
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branch  of  inquiry,  as  to  the  prime  origin  of  this 
festival  of  the  dead,  and  the  influence  it  has  ex- 
erted on  the  idolatry,  the  mythology,  and  the 
religious  rites  of  all  ancient  nations, — an  influence 
even  still  discernible  in  the  customs  and  modes  of 
thought  of  civilized  nations. 

'  That,  from  Australia  to  Britain,  we  have  all  in- 
herited this  primitive  year  and  its  new  year's 
festival,  from  a  common  source,  is  plainly  manifest 
Was  it  carried  south  by  northern  nations  ;  or,  has 
there  been  a  migration  of  southern  races  to  northern 
latitudes  ? 

'  That  the  "  Feast  of  Ancestors^"  which  still  lingeis 
in  our  All  Halloween,  All  Saints,  and  All  Souls,  is 
the  same  as  the  Inachi  of  the  south,  and  was 
originally  the  new  year's  festival  of  a  primitive 
year  commencing  in  November,  is  a  matter,  which 
can,  I  believe,  be  established  beyond  any  question ; 
but  in  what  part  of  the  world  it  first  originated,  is 
necessarily,  with  me,  a  matter  of  vague  conjecture 
only,  especially  with  the  limited  materials  I  possess 
respecting  the  festivals  of  southern  races.  The 
fact,  that  the  year  of  the  Pleiades,  as  well  as  the 
ancient  reverence  for  that  constellation,  only  now 
exists  south  of  the  equator,  is,  however  in  itself 
very  significant' 

Mr.  Haliburton  is  at  some  pains  in  pages  which  follow,  to  show 
that  the  Pleiades  year,  and  probably  the  homan  race  too,  originated 
in  the  isles  of  the  Southern  ocean,  and  came  thence  by  ship  to  the 
Northern  hemisphere  of  the  world.  And  he  considers  this  less  ex- 
travagant as  a  scientific  theory,  than  for  another  author  to  recur  to  a 
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D  order  to  explain  whjr, 
nidnight  in  Nareinber. 
or  tbe  kuCuDin  of  the  Northern  hemisphere, — they  ihould  yet  have 
nunes  and  tnditioni  connecting  them  with  spring.  Bat  there  is  ka 
easier  method  atill  of  eipluning  the  anomaly. 

For.  jfrsi,  the  Latin  name  of  the  Pleiidea.  or  '  Vergilis.' — though 
by  the  claiaici  connected  with  f'tr,  spring,  is  shown  by  the  author  of 
itaaaroth,  or  Uie  CoiuleUalioni,  on  going  to  the  roots  of  the  word* 
in  laogasges  earlier  than  the  clsosics,  to  have  nothing  to  do  with 
'■pring,'^ — bat  with  '  a  tnming  round  a  centre.' 

And  ireond,  many  of  the  aeeompaaimeats  of  spring  in  high  latitudes 
w  found  to  aifect  the  autamn  in  low  latitudes,  though  keeping  in 
the  Northern  henui|ihere  all  the  time.  Tboa,  in  the  latter  parallels, 
elpecially  in  very  dry  situations,  ~  it  is  only  when  the  sun  goes  low 
down  to  the  south,  and  rains  commence  in  autumn, — that  the  grata 
begins  to  grow,  sheep  to  get  fat,  and  small  farmers  venture  to  kill 
an  ox,  and  feed  on  beef.  Nay,  even  with  some  of  the  trees  of  these 
conntriea,  the  drought*  of  spring  and  summer  are  their  period  of 
almost  deadly  rest ;  and  the  winter  their  time  of  vigorona  growth  :  so 
that,  while  the  Uibekeeah  sqnare  in  Cairo  was  in  magnificent  vegeta- 
tion when  we  were  there  in  December  1864, — its  numerous  liocust 
acacia  trees  were  nearly  denaded  oF  leaves,  and  were  waving  little 
more  than  '  iron  boughs.'  in  the  hot  sand-winds,  when  we  returned 
tlier«  in  the  beginning  of  May  1865. 

This  one  difficulty,  too,  of  aonie  Northern  May,  or  spring,  accom- 
panimenta  being  compatible  with  the  month  of  November  in  Egypt, 
Arabia,  Shinor,  and  India,  having  been  got  rid  of,->4dl  the  other  tia- 
ditionary  notices  and  nominal  distinctions  of  the  Pleiades  year  are 
nminently  suitable  to  its  occurrence,  lor  men  of  the  Northern  hemi- 
■phere,  in  the  autumn,  as  regards  all  the  cirounutatiDea  of  the  Sun. 
For,  as  Mr.  Baljburlon  well  shows,  while  the  primitive  day  began 
with  sunset,  and  'the  evening  and  the  morning,'  not  'the  morning 
■  and  evening,'  were  'the  first  day," — so  did  the  year  begin  with  the 
autnmnal  decadence,  or  annual -evening  declension  of  the  sun  ;  and 
the  autumn  night  of  the  Pleiades  cnlminating  at  midnight,  in  Novem- 
ber,— or,  tor  4000  year*  ago  tay  rather  in  September, — becama  '  the 
*  mother  night  of  the  ysar-' 

There  are,  moreover,  besides  the  above,  some  very  simple  facts  con- 
nected with  a  certain  relative  alteration  of  sidereal  chronology  by  the 
amount  of  six  months,  which  teem  fully  able  to  explain  the  origin  of 
many  of  the  strange  traditions  from  very  early  times,  as  to  an  actual 
alteration  of  the  seuons  having  once  taken  place  rather  Buddenly, 
But  tliat  subject  will  be  treated  of  again  in  chapter  viii.  and  Dlvi- 
I.  of  volume  iii. 


I 
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ADDENDUM  L 

'  The  necessity  of  compressing  the  subject  into 
such  narrow  limits,  has  rendered  the  following 
additional  remarks  unavoidable,  in  justice  to  a 
branch  of  inquiry,  of  which  I  feel  I  have  given  a 
most  imperfect  outline. 

*  Since  the  publication  of  the  foregoing  paper  on 
the  Festival  of  the  Dead,  Mr.  William  Gossip,  the 
Secretary  of  the  Nova  Scotian  Institute,  has  drawn 
my  attention  to  the  Rev.  William  Chalmers'  re- 
marks as  to  the  existence  of  the  year  of  the 
Pleiades  among  the  Dayaks  of  Borneo.  The  facts 
mentioned  by  him,  in  addition  to  others  which  I 
have  recently  discovered  respecting  the  Fiji  and 
the  Sandwich  Islands,  almost  settle  the  point,  that 
the  identity  in  the  November  festival  of  the  south 
with  that  of  northern  nations,  cannot  possibly  be 
accidental ;  and  confirm  my  conjecture  as  to  the 
probability  of  the  year  of  the  Pleiades,  and  the 
new  year's  festival  of  first  fiiiits  and  of  the  dead, 
being  found  to  exist  throughout  the  islands  of  the 
Pacific,  and  of  the  Indian  Archipelago. 

*  We  have  seen  that,  north  of  the  equator,  in 
Hindostan,  Persia,  and  Egypt,  November  was  con- 
nected by  its  very  name,  either  with  the  Pleiades, 
or  with  the  festival  of  first  fruits  and  of  the  dead. 
The  Boeotians  designated  it  the  month  of  Ceres. 
Even  many  of  the  northern  nations  of   Europe, 
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though  they  appear  to  have,  thousands  of  years 
ago,  transferred  '*  the  mother  night/'  and  the  begin- 
ning of  the  year,  from  Halloween  to  Yule,  retained 
traces  of  the  ancient  year,  not  only  in  the  festivals 
of  All  Halloween,  All  Saints,  and  All  Souls,  but 
also  in  the  very  name  of  November,  which  was 
called  among  the  Anglo-Saxon&f,  the  Dutch,  the 
Danes,  and  the  Swedes^  the  month  of  blood  or  of 
sacrifice. 

*  South  of  the  equator  we  have  seen  that  the 
month  of  November  is  also  connected  either  with 
the  Pleiades  or  with  the  new  year's  festival  of  agri- 
cxdture  and  of  the  dead.  In  Peru  it  was  called 
"the  month  of  carrying  corpses."  In  Australia,  in 
November  takes  place  the  festival  of  the  Pleiades : 
at  which  time  is  held,  in  the  Tonga  or  Friendly 
Islands,  the  feast  of  Alo  Alo,  the  God  of  Agricul- 
ture, who  is  wedded  to  the  little  damsel,  the 
November  Queen  of  the  Spring. 

*  The  Fiji  Islands,  though  peopled  by  a  Melane- 
sian  race,  almost  form  part  of  the  Friendly  Islands, 
and  the  manners  and  customs  of  the  inhabitants 
of  the  two  groups  are  strikingly  similar,  and  in 
many  respects  resemble  those  of  the  natives  of 
Australia,  from  which  those  islands  are  not  far 
distant 

*  Among  the  Fijians,  the  Australians,  and  the 
Friendly  Islanders,  we  find,  connected  with  No- 
vember, the  rude  outlines  and  elements  of  almost 
all  the  myths  and  traditions  associated  by  northern 
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nations  with  that  month,  most  of  which  have 
hitherto  never  been  satisfactorily  e^lained. 

*  No  solution  has  yet  been  found  for  that  strange 
myth  of  the  Egyptians^  almost  the  basis  of  their 
religion,  viz.,  that  in  November  Osiris,  the  Ood 
of  Agriculture  and  ''the  Lord  of  Tombs'*  comes 
from  the  world  of  spirits,  and  is  restored  to  his 
sorrowing  spouse,  ^or  has  any  explanation  been 
given  for  the  Autumn  festival  among  the  Greeks, 
in  which  the  rape  of  Proserpine,  or  the  marriage 
of  that  Goddess  **  in  autumn  wed "'  to  the  Qod  of 
Hell,  was  celebrated  at  the  time  of  the  acronycal 
rising  of  the  Pleiades.  No  clue  has  been  supplied 
to  the  belief  of  the  ancient  Perdans,  that  winter 
comes  up  from  heU  at  the  beginning  of  Novem- 
ber, ^  the  month  of  Death ''  (Mor&d),  which  is  also 
known  among  the  Arabs  as  Kajeb  ( ''  the  Month  of 

Feax'O. 

*  The  festival  of  Kali  the  goddess  of  death,  and 
the  spouse  of  Siva,  "  tjie  destroyer,''  takes  place  in 
Hindostan  in  November  (the  month  of  the  Plei- 
ades). Both  of  them,  like  Osiris,  "the  Lord  of 
"  Tombs,"  are  honoured  as  "  delighters  in  ceme- 
"  teries,''  the  goddess,  like  the  wife  of  Alo  Alo, 
being  represented  by  a  little  girL  The  explana- 
tion of  these  myths  will  be  found  in  the  new  yearns 
festival  of  first  fruits  and  of  the  dead,  among  the 
races  of  the  far  South. 

'  The  Fijians^  like  the  ancient  Greeks  and  the 
'  Egyptians^  believe  that  in  November  a  god  comes 
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up  from  the  in/erncU  regions.  He  is  named  Ra- 
tamaunbulu,  and  is,  like  Osiris,  Kali,  and  Proser- 
pine, a  deity  presiding  over  agriculture — and  "a 
**  god  of  great  importance  in  Fiji,  as  he  causes  the 
**  fruit  trees  to  blossom,  and  on  him  depends  the 
**  fruitfulness,  or  otherwise,  of  the  season&  There 
''  is  a  month  in  the  year,  about  November,  called 
**  Vula  i  Batumaimbulu  (the  month  of  Ratumaim- 
'*  bulu).  In  this  month  the  god  comes  from  Bulu^ 
^*  the  world  of  spirits,  to  make  the  bread-fruit  and 
^' other  fruit-trees  blossom  and  yield  fruit  He 
^  seems  to  be  a  god  of  peace,  and  cannot  endure 
**  any  noise  or  disturbance,  and  his  feelings  in  this 
^respect  are  most  scrupulously  regarded  by  the 
**  natives.  They,  therefore,  live  very  quietly  dur- 
**  ing  this  month,  it  being  tapu  to  go  to  war  or  to 
'^  sail  about,  or  plant,  or  build  houses,  or  do  most 
**  kinds  of  work,  lest  Batumaimbulu  should  be 
'^  offended,  and  depart  again  to  Bulu,  leaving  his 
**  important  work  unfinished." 

'  As  the  Fiji  Islands  are  adjacent  to  the  Friendly 
or  Tonga  Islands,  and  the  natives  of  both  groups 
strongly  resemble  each  other  in  their  customs  and 
observances,  there  can  be  but  little  doubt  that  Alo 
Alo,  the  God  of  Agriculture  of  the  Friendly  Islands, 
whose  festival  takes  place  in  November,  is  the  same 
as  the  Fiji  god,  and  like  him  is  assumed  to  come 
in  that  month  from  the  world  of  spirits,  which  is 
called  by  the  Fijians  Bulu,  and  in  the  Friendly 
Islands  Bulotu.     For  the  same  reasons  we  may 
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'  assume  that  a  vernal  queen,  like  the  little  damsel 
'  who  presides  at  the  festival  of  Alo  Alo,  also  wel- 
'  comes  the  Fiji  god,  on  his  arriving  in  that  month 
*  from  the  land  of  spirits — ^as  Isis  welcomed  Osiri£(, 
'  and  Proserpine  wedded  Pluto  in  November/ 


ADDENDUM    II. 

'  Such,  then,  are  some  of  the  conclusions  to  which 
'  the  study  of  Ethology  has  led  me. 

'  There,  are,  however,  further  proofs,  deducible 
'  from  chronology  and  astronomy,  which,  though 
^  less  interesting  to  the  general  reader,  are  most  im- 

*  portant  in  confirming  the  inferences  to  which  this 
'  inquiry  tends.  Though  they  were  the  last  to 
'  suggest  themselves  to  me,  they  will  not  be,  I 
'  believe,  the  least  conclusive  in  the  hands  of 
'  others  more  competent  to  deal  with  them  than 
'  mysel£ 

'  If  the  foregoing  paper  is  imperfect,  this  is  almost 
'  unavoidably  the  case.  The  field  is  almost  entirely 
'  new  ;   and  many   points   were  incidentally  sug- 

*  gested,  while  I  was  preparing  the  paper ;  for 
'  though  collecting  materials  for  a  comparison  of 
'  the    customs  and   festivals  of  nations    required 

*  several  years  of  drudgery,  many  identities  in  the 

*  mode  of  observing  the  Festival  of  the  Dead  only 

*  became  apparent  to  me  when  I  had  carefully  col- 
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lated  and  compared  the  different  references  to  it, 
which  I  had  noted  in  the  course  of  my  reading 
during  the  past  eight  or  ten  years.  Of  course  the 
difficulty  of  procuring,  in  a  colony^  any  works 
bearing  on  the  subject,  not  a  little  contributed  to 
my  labours. 

'  Before  going  into  what  may  be  regarded  as,  in 
some  respects,  a  distinct  branch  of  the  subject,  it 
would  be  as  well  to  recall  the  steps  which  have  led 
me  so  fax  in  this  inquiry. 

*  Accident  drew  my  attention  to  the  antiquity  of 
certain  popular  customs ;  and  further  inquiry  re- 
specting them  revealed  to  me  some  new  facts  as  to 
their  universality. 

'  The  simultaneous  observance  of  the  festival  All 
Halloween,  AU  Saints  and  all  Souls,  in  the  old  and 
in  the  new  worlds,  led  me  to  infer  that  it  must 
have  been  regulated  by  some  viedble  mark  or  sign 
that  nature  had  supplied ;  and  on  discovering  that 
the  midnight  culmination  of  the  Pleiades  affords  a 
clue  to  the  almost  simultaneous  observance  of  this 
festival  in  America,  Polynesia^  Asia,  and  Europe,  I 
at  the  same  time  found  that  the  festival  of  the 
dead  was  a  new  yearns  festival,  and  that  it,  conse- 
quently, was  in  Europe,  Asia»  and  America  a  ves- 
tige of  a  sidereal  (or  astral)  year,  actually  in  use  in 
the  southern  hemisphere,  but  obsolete  and  for- 
gotten in  the  north,  though  forming  apparently 
the  substratum  of  all  ancient  calendars.  My  next 
and  last  inquiry  was,  therefore,  into  the  calendars 
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of  ancient  nations^  to  see  if  astzonomeiB  Innre 
noticed  any  traces  of  a  primitiTe  sjrstem  of  Tegtt- 
lating  the  year  liaving  been  once  in  vogae  in 
different  parts  of  the  globe. 

'  Greswell,  who  has  not  suspected  the  existence  of 
the  year  or  seasons  of  the  Pleiades  among  ancient 
nations^  states  that  there  is  conclusive  evidence  of 
all  calendars  having  been  derived  from  a  primitive 
calendar.  He  also  states  that  they  were  not  regu- 
lated by  or  adapted  to  the  tropical  year,  and  that 
their  mutual  connexion  consists  in  their  relation 
to  the  I7th  day  of  the  Egyptian  month  of  Athyr. 
Thifif,  though  probably  the  primitive  new  yeai^s 
day  of  the  Egyptians^  became  in  time  the  17th  day 
of  the  third  month,  still  regulating  the  year,  how- 
ever ;  still  the  point  cPappui  of  all  calendars ;  still 
the  basis  of  all  cycles  and  of  all  corrections  as  £eu: 
back  as  the  year  b.c.  1365.  The  earliest  reliable 
astronomical  data  which  we  possess  as  to  the  cal- 
endar of  the  Egjrptians  extend  back  to  that 
date;  and  in  Hindostan,  B.C.  1306  is  the  limit 
to  which  we  can  safely  carry  back  our  calcu- 
lations. 

*  Greswell  shows  us  that  the  Egyptian  and  Hindoo 
calendars  agreed  at  that  remote  era ;  that  the  fes- 
tivals of  the  Egyptian  Isis  and  of  the  Hindoo 
Durga  were  then  new  year's  commemorations ;  and 
he  even  supposes  them  to  have  been  first  instituted, 
and  the  worship  of  these  deities  to  have  been  in- 
vented or  introduced,  near  that  time.     As,  how- 
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ever,  we  find  the  rude  elements  of  all  the  rites  and 
attributes  of  those  deities,  among  the  gods^  and 
ceremonies  of  savages  of  the  Southern  Ocean,  we 
may  question  the  correctness  of  his  inference  on 
this  point. 
'  This  coincidence  in  the  observance  of  these  fes- 
tivals at  that  date  has  naturally  appeared  so 
remarkable,  that  he  can  only  explain  it  by 
assuming  that  they  must  have  had  a  common 
origin;  and  this  he  finds  in  the  astronomical 
science  of  the  Egyptians.  Although  Greswell 
acknowledges  that  the  existence  of  a  primitive 
universal  calendar  is  evident  throughout  the 
world,  he  assumes  that  the  Egyptian  calendar  was 
the  source  from  which  all  nations  derived  their 
knowledge  of  the  primitive  year. 

*  This  is  plainly  most  incredible.  We  must  en- 
deavour to  find  in  nature  some  more  simple  clue 
to  these  remarkable  coincidences. 

'  Let  us  see  whether  this  primitive  year,  the 
traces  of  which  have  been  discerned  in  almost  all 
countries,  was  not  the  year  of  the  Pleiades,  or 
rather  the  two  seasons  of  ''the  Pleiades  above,** 
and  "  the  Pleiades  below." 

*  A  careful  perusal  of  his  elaborate  works  will 
lead  to  the  conclusion,  that  the  four  following 
days  stand  out  with  singular  prominence  as  land- 
marks of  this  primitive  calendar,  viz., — Athjrr 
17th  (November),  February  17th,  April  20th,  and 
August  28tL 
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'  Greswell  appears  to  regaid  them  all  as  different 
types  of  (what  is  unquestionably  the  most  remark- 
able of  them  all)  Athyr,  17th,  as  it  appeared  at 
different  times  in  a  moveable  year.  But  he  is  evi- 
dently mistaken,  as  I  shall  hereafter  show.  All  of 
these  days  were  most  conspicuous  in  the  Boman, 
as  well  as  in  some  other  ancient  calendars^  and 
were  connected  with  the  primeval  festival  of  the 
dead,  or  with  the  superstitions  pecidiar  to  it; 
whUe  in  more  modem  times  we  find  the  new  year's 
festival  of  the  Mexicans,  and  of  the  Dayaks  of 
Borneo,  fell  respectively  on  November  17th  and 
February  17th,  each  regulated  by  the  Pleiades; 
and  that  on  the  19th  of  February  and  the  28th 
of  August,  among  the  Chinese  and  Japanese^  tiie 
annual  commemoration  of  the  dead,  or  a  festival 
in  honour  of  the  new  year  takes  place. 

*  It  is  however  manifest,  that  each  of  these  four 
days  must  have  marked  a  division  of  the  primitive 
year.  But  if  this  was  the  case,  they  must  have 
had  reference  to  some  natural  phenomena  or  signs ; 
and  could  not  have  been  merely  conventional  divi- 
sions of  the  year,  as  their  unequal  duration  clearly 
proves ;  nor  could  they  have  been  regulated  by 
the  seasons,  because  they  are  found  in  different 
latitudes. 

*  Thus  a  division  commencing  on  Nov.  17th 
would  contain  92  days;  that  on  Feb.  17th,  62 
days ;  that  on  April  20th,  130  days,  while  that  on 
August  28th  would  not  extend  over  81  daya     Or, 
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supposmg  that  the  year  was  divided  into  two  se^ 
sons^  the  fiiBt,  if  commenciiig,  like  the  primitive 
Southern  year,  on  the  17th  November,  woxdd  last 
only  154  days,  while  the  second  season,  commenc- 
ing April  20th,  woxdd  continue  for  211  days.  li^ 
however,  it  was  a  year  commencing,  like  the  primi- 
tive Northern  year,  on  February  17th,  the  first 
season  must  have  consisted  of  192,  and  the  second 
season  of  173,  days. 

'  Such  a  system  is  so  entirely  unsuited  to  the 
seasons,  and  to  the  natural  divisions  of  the  tropical 
year,  that  we  cannot  assume  that  accident  or 
caprice  can  have  suggested  it,  much  less  have  pre- 
served such  an  uniformity,  in  the  observance  of 
such  a  singular  and  irregular  mode  of  dividing  the 
year,  among  nations  inhabiting  different  quarters 
of  the  globe. 

*  The  solution  for  all  these  difficulties  will  be 
found,  I  believe,  in  the  primitive  Southern 
and  the  primitive  Northern  years,  each  of  which 
was  sidereal  or  astral,  and  regulated  by  the 
Pleiades. 

'  I  give  below  a  statement  of  the  times  of  the  year, 
in  various  portions  of  the  globe,  when  the  Pleiades 
appear  and  when  they  disappear  in  the  evening, 
also  when  they  culminate  at  midnight,  sunset,  or 
at  sunrise.^ 

>  *  The  following  table,  kindly  prepared  for  me  by  Profeesor  Everett, 
will  afford  sufficient  data  to  guide  the  reader  ae  to  the  yariationa  in 
the  timet  when  the  Pleiades  appear,  disappear,  and  culminate  at  the 
equator,  and  in  northern  and  southern  latitudes.     Of  course  the 
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*  The  midniglit  culmination  of  the  neiaaes  ocean 
all  over  the  world  on  the  17th  of  November  (or 
Athyr,  as  it  was  called  in  the  Egyptian  calendar). 
Hence  if  the  primitive  year  was  r^olated  by  the 
midnight  culmination  of  the  Pleiades^  we  may  ex- 
pect to  find  all  aflSnities  in  calendars  connected 
with  that  particxdar  day.  This  is  exactly  what 
GresweU  has  discovered.  He  cannot  explain  why, 
out  of  the  365  days  of  the  year,  the  17th  day  of 
November  should  be  such  a  paint  cPappui  of  all 
calendars.  Yet  he  considers  it  derived  £rom  some 
primitive  unknown  calendar,  in  which  it  consti- 
tuted the  beginning  of  the  year,  and  that  in  all 
modes  of  dividing  the  year,  in  every  portion  of 
the  globe,  a  connexion  with  the  1 7th  of  Athyr  is 
to  be  traced/ 


ADDENDUM    III 

'A  study  of  the  stars  that  are  visible  in  the 
*  middle  of  November  will,  I  beUeve,  throw  a  new 

'  farther  we  go  from  the  equator,  the  greater  the  ▼ariationa  will  be- 
'  eome :— 


*  Toiigata1m,Frie]idly> 
*I^di.    Lat  si*V 
*  B.,                       .  ) 

*  Equator, 

inarmlaff. 

lavTwdag. 

OataHaaiOem 
MmMnlglit. 

OnlwhiaHim 

'sssr 

Not.  1. 

Oct  81. 
Oct  19. 

April  SI 

April  S8. 
April  8a 

Nov.  17. 

Nor.  17. 
Not.  17. 

Feb.1 

Feb.  9. 
Feb.  17. 

Aug.  7. 

Aug.  14. 
Aiig.tL 
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'  light  on  the  strange  tradition  referred  to  by  Virgil, 
'  and  which  has  excited  so  much  speculation — 

'*  Gandidni  anratui  aperit  cmn  oomiboB  Annum 
TMrns." 

This  haa,  by  all  writers^  been  supposed  to  refer  to 
a  very  remote  period,  when  the  sun  was  in  the 
sign  of  Taurus^  at  the  time  of  the  vernal  equinox. 
It  has  been  assumed  that  the  primitive  year  began 
at  the  time  of  the  vernal  equinox,  and  was  a  solar 
year. 

'I  think  it  is  very  apparent,  from  the  facts  re- 
ferred to  in  the  foregoing  paper,  that  the  most 
ancient  year  began  in  the  autumn,  and  that  there 
is  not  the  slightest  trace  of  any  ancient  year  in 
general  use  beginning  in  May.  How,  then,  can 
we  connect  this  tradition  with  the  evidence  of 
ancient  calendars,  pointing  to  November,  not  to 
May,  as  the  month  in  which  the  primitive  year 
began? 

*  It  is  manifest  that  this  imiversal  tradition,  that 
is  so  discernible  to  this  day  in  the  religious  sjrmbols 
and  rites  of  Asiatic  nations,  and  which  was  so 
conspicuous  in  the  mythology  of  the  Egyptians, 
had  reference  not  to  a  solar,  but  to  a  sidereal  year ; 
not  to  the  sun  being  in  the  sign  of  Taurus,  but  to 
the  stars  in  Taurus,  the  Pleiades^  which  by  their 
rising  in  the  evening,  cuhninating  at  midnight, 
«id  LttiBg  in  the  ,nLng.  m«ki  the  hegialg 
of  the  primitive  year  in  November.  The  reader 
has  only  to  consult  the  various  writers  who  have 
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touched  on  this  point,  and  he  will  find  that  theie* 
can  be  but  little  question  as  to  the  correctness  of 
this  view  of  the  tradition.  I  have  already  con- 
nected lo  with  the  year  of  the  Pleiades,  accom- 
panied as  she  was  by  those  stars  in  her  wandering 
over  the  globe.  But  I  omitted  to  note  a  feature  in 
the  story  of  lo,  which  confirms  this  conjecture. 
Why  was  she  represented  as  having  been  changed 
into  a  Gow^  and  as  having  in  that  form  arrived  in 
Egypt,  where  she  was  worshipped  as  Isis,  to  whom 
the  bull  Apis  was  sacred,  as  well  as  to  Osiris  ? 
*  lo  or  Isis  was  called  Athyr,  which  was  the  name 
of  the  month,  on  the  17th  of  which  her  great 
festival,  the  mysteries  of  Isis,  took  place.  Gres- 
well,  who  does  not  seem  to  have  noticed  the  con- 
nexion of  the  constellation  of  Taurus  with  the 
month  of  November,  says,  "  according  to  some  the 
"  Bull  in  the  heavens  is  the  same  as  /o.*  "  The 
"Arabic  name  of  the  sign,  or  one  of  the  Arabic 
"  names,  is  A  taur  or  A  tor,  which  is  evidently  the 
"  same  with  the  Egyptian  A  thyr — Ator  or  Venus ; 
"and  she  was  only  another  conception  of  the 
"Egyptian  Isis."  But  the  connexion  of  Taurus 
( Ataur)  with  the  festivals  oi first  fruits  and  of  the 
dead,  everywhere,  even  in  the  Pacific  Islands, 
associated  together,  is  clearly  discernible.  Sir 
Gardner  Wilkinson  says  that  at  harvest  time  the 
Egyptians  throughout  the  country  '^offered  the 
^^ first  fruits  of  the  earth,  and  with  doleful  lamen- 
"  tations  presented  them  at  her  altar/'     He  traces 
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the  connexion  between  two  of  her  festivals  in  the 
&ct  that  two  of  her  votaries  "presented  their 
"  offerings  in  the  guise  of  mourners.'*  As  to  the 
Eigyptian  fable  of  the  cow  of  Mycerinus,  Sir  Gard- 
ner Wilkinson  says,  "  if  Herodotus  was  correct  in 
''stating  that  it  was  a  heifer  (not  an  ox),  it  may 
**  have  been  the  emblem  of  A  thor  in  the  capacity 
"  which  she  held  in  the  regions  of  the  dead.''  **  The 
''introduction  of  A  thor  with  the  mysterious  rites 
"of  Osiris,  may  be  explained  by  her  frequently 
"  aflRuming  the  character  of  Isis." 
'But  the  connexion  of  Taurus  (Ataur)  with  a 
funereal  commemoration  which  took  place  on  die 
1 7th  of  Athyr,  is  indirectly  attested  to  by  Plutarch, 
who  says,  "the  priests  therefore  practise  certain 
"  doleftd  rites,  one  of  which  is  to  expose  to  public 
"  view,  as  a  proper  representation  of  the  grief  of 
"the  goddess  (Isis)  an  ox  covered  with  a  pall  of 
"  the  finest  linen,  that  animal  being  considered  the 
"  image  of  Osiris.  The  ceremony  is  performed  for 
"four  days  successively,  beginning  on  the  I7th 
"  day  of  the  above  month  (Athyr)."  "  Thus  they 
"  commemorate  what  they  call  '<Ae  loss  of  Osiris,' 
"  and  on  the  1 9th  of  the  month  another  festival 
"  represents  '  the  Jmding  of  Osiris.' "  The  autho- 
rities I  have  already  cited  seem  to  show  that  this 
refers  to  the  19th  of  Athyr  (not  of  Fachons,  as  Sir 
Gardner  Wilkinson  suggests).  Plutarch  supposes 
this  funereal  celebration  to  represent  the  death  of 
the  year,  and  the  beginning  of  winter.     De  Rouge- 
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*  mont  makes  the  same  conjecture  as  to  the  feBtival 
'  of  the  German  goddess  of  death ;    but  I   have 

*  already  shown  that  these  theories  are  incoirect ; 
'  because  in  the  Southern  hemisphere,  the  vernal 
'  month  of  November  is  sacred  to  the  god  of  the 
'  dead.  But  Plutarch  supplies,  unconsciously,  the 
'  clue  to  the  enigma,  when  he  states  that  these 

*  funereal  celebrations  "  take  place  in  the  month  u^im 

*  the   Pleiades  are   most  distinct,   i.e.,   in   Athyr. 

*  These  lameniations,  followed  hy  rejoicings,  were 
'  plainly  connected  with  the  disappearance  and  re- 
'  appearance  of  the  Pleiades,  and  were  in  no  way 
'  descriptive  of  the  seasons.  The  Abipouea  of  South 
'  America   call   that  constellation   their   "  Grand- 

*  "Jixther."  When  it  disappears  from  the  sky  at 
'  certain  seasons,  "  they  sui)po8e  their  grandfetiier  is 
'  "  sick,  and  are  imder  a  yearly  apprehension  that 

*  "  he  is  going  to  die  ;"  when  these  stars  again  ap- 
'  pear  they  rejoice,  and  hold  festivals  in  honour  of 
'  his  recovery.  In  Borneo,  Se  kera,  the  God  of 
'  Agriculture,  resides  in  the  Pleiades.      Hence  we 

find  the  Pleiades,  like  Osiris  and  Proserpine,  were 
'  regarded  as  the  god  of  the  dead  and  of  agriculture, 
'  and  thus  the  festival  of  the  Pleiades  was  a  feast  of 
'  ancestors,  and  a  first  fruits  celebration. 

'In  Australia,  on  or  about  the  l7th  November 
'  the  savages  celebrate  their  great  corroboree  in 
'  honour  of  the  stars  of  Taurus  (see  p.  384),  which, 
'  as  I  have  shown,  is  of  a  funereal  character.  It 
'  is   therefore  evident  that,  as   the  Hindoo  name 
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'  for  November  is  Cartigucy  (the  Pleiades),  the 
'  Egyptian  name  for  it,  Athyr,  'm  comiected  with 

*  Ataur  (Taurus),  and  the  seven  atara  the  Pleiades. 
'  Hence  wo  learn  from  the  fable  of  lo,  that  the  cow 

*  or  bull,  accompanied  by  the  Pleiades,  was  wor- 

*  shipped  at  the  Isia  on  the  I'Zth  of  Athyr,  i.e.,  when 
'  these  stars  in  the  conatellatiou  of  Taurus  are  most 
'  distinctly  visible ;  and  thus  as  the  primitive  year 

*  began  at  that  time,  the  constellation  of  Taurus 
'  may  be  said  to  have  opened  the  primitive  year. — 
'  See  Landflocr's  Sahcean  Researches,  p.  75  to  85, 
'  861.  See  Greswell's  Fasti  Oath.  iL  88,  n.  u.  112  ; 
'  iiL  255,  257,  370  ;  Introd.  241 ;  iv.  280, 

*  A  plate,  in  Hyde's  learned  work  on  the  Religion 

*  of  the  Ancient  Persians,  token  from  an  antique 
'  gem,  which  was  supposed  to  represent  Mithra,  or 
'  the  sun  in  the  sign  of  Taurus,  evidently  refers  to 
'  the  stars  in  the  constellation  of  Taurus,  and  to 
'  Orion  and  Scorpio,  which  are  at  the  same  time 
'  visible  in  November,  when  the  primitive  year 
'  began. 

'Hyde  eaya  that  the  representations  of  Mithra 
'  were  intended  by  Zoroaster  to  bo  of  an  astronomi- 

*  cal,  not  of  a  religious  or  mythical  character. 

*  We  have  represented  in  this  gem  a  man  holding 
'  a  sword  and  accompanied  by  two  dogs  (the  form 

*  under  which  Orion  was  represented),  near  him  a 

*  scorpion,  and  above  him  the  seven  stars,  the  eun 
'  and  the  moon.    The  tradition  as  to  the  scorpion, 

Bjd  have  already  shown,  was  connected  with  Novcm- 
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ber  and  with  Orion  by  the  ancient  Bomans^  and  to 
this  day  is  associated  by  the  Arabs  with  Novem- 
ber. But  the  Persians  themselves^  when  they 
changed  their  year  from  November  to  Februaiy, 
i.e.,  from  the  time  of  the  midnight  culmination  of 
the  Pleiades  to  that  of  their  culmination  at  sunset; 
must  have  transferred  the  tradition  as  to  the  death 
of  Orion  by  the  bite  of  a  scorpion  to  Februaiy,  as 
they  still  celebrate  a  festival  in  February,  in  which 
ohls^o  »«d  eo  drive  .w.,  ,e.rp7^  Hyde 
Bays  this  festival  once  took  place  in  November.  I 
can  find  no  trace  in  the  customs  of  any  race  in 
which  any  superstitions  respecting  Taurus,  Orion; 
and  Scorpio  are  connected  with  May. — Hyde 
de  Rel  Vet.  Fers.,  113,  Bailly's  Astr.  Indienne, 
XXX.  cliv.,  4,  18,  78.     See  also  ante,  p.  381. 

'Hiat  the  reverence  of  Asiatic  nations,  as  weU 
as  of  the  nations  of  antiquity,  for  sacred  brdls, 
arose  from  the  seven  stars  in  the  constellation  of 
Taurus  marking  the  beginning  of  the  year  in 
November,  is  probable  from  the  following  facts 
connected  with  the  traditions  as  to  the  deluge. 

*We  have  seen  that  the  memory  of  that  event 
was  preserved  in  the  great  religious  festival  of 
ancient  nations,  the  new  year's  commemoration  of 
the  dead.  But  as  this  was  regulated  by  the 
Pleiades,  which  are  in  Taurus,  let  us  see  whether 
the  Bull  and  the  Seven  Stars  are  not  mixed  up 
with  the  traditions  of  the  deluge. 

*  Bryant  shows  us  that  the  Pleiades  were  con- 
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nected  with  that  event  in  Grecian  mythology, 
though  he  gives  no  satisfactoiy  explanation  for  the 
fact  We  have  abready  seen  that,  beyond  any 
question,  the  Mexicans  associated  the  memory  of 
the  deluge,  and  a  dread  of  its  recurrence,  with  the 
midnight  culmination  of  the  Pleiades 

'No  solution  has  been  supplied  for  the  remark- 
able circumstance  that  the  Zendavesta,  and  even 
the  prayers  of  the  Parsees,  mix  up  the  bull  with 
the  memory  of  the  deluge  ;  nor  has  any  clue  been 
found  to  the  meaning  of  the  traditions  of  the 
Chinese,  the  ancient  Britons,  Greekcf,  Persianet, 
Hindoos,  and  Egyptians,  as  to  '^  the  seven  celestial 
**  beings''  preserved  from  the  waters  of  the  Mood. 
They  all  plainly  point,  for  their  origin,  to  the  con- 
nexion of  the  memory  of  the  deluge  with  the  new 
year's  commemoration.  This  festival,  as  we  have 
seen,  was  regulated  by  the  stars  in  the  constellation 
of  Taurua  Hence  the  belief  of  the  Mexicans  that 
the  deluge  commenced  at  the  moment  when  the 
Pleiades,  culminating  at  midnight,  marked  the 
beginning  of  the  year,  has  been  shared  in  by  other 
races.  We  can  therefore  understand  why  the  bull 
and  the  seven  stars  are  connected  with  that  events 
not  only  in  ancient  mythology,  but  also  in  the 
traditions^  and  even  in  the  prayers  of  Asiatic 
nations. 

'The  belief  of  many  writers  that  the  ancient 
British  fables  as  to  King  A  rthur  are  derived  from 
some  astronomical  mjrth,  will  receive  some  con- 
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'  finnation  from  the  facts  contained  in  this  paper, 
'  and  from  the  references  which  I  give  on  this  point 

*  We  find  the  Axkitc  God  Hu  (the  bvdl),  Ulhyr  or 
'  Arthur  (Athyr?)  connected  with  the  deluge,  from 

*  which  Arthur  and  his  seven  friends  escaped.  The 
'  lamentations  for  the  death  of  Mu  are  traceable  to 
'  the  connexion  of  Taurus  with  the  new  year's  feast 
'  of  ancestors,  which  grew  in  time  into  a  commemora- 
'  tion  of  the  death  of  a  divinity,  or  into  a  festival  of 
'  the  god  of  the  dead-.  Hence  the  death  of  Hu 
'  (Taurus)  is  the  same  mythical  event  as  the  death 
'  of  Osiris,  with  whom  the  bull  Apis  and  Athor 
'  (Taurus)  were  connected.  The  lamentations  for 
'  Adonis,  Thammiiz,  Proserpine,  and  other  deities, 
'  are  derived  from  the  same  myth.  Dupuia  says, 
'  "  Dans  leur  myst^res  on  rappelait  la  chute,  et  la 
'  "  regeneration  des  amen,  par  le  taurcau  mis  h.  mort 
' "  et  ressuscite." 

'  The  astronomical  ideas  of  the  ancient  Britons 
'  confirm  this  view.  We  have  the  testimony  of 
'  Plutarch  that  in  an  island  to  the  west  of  Britain, 

*  a  festival  at  the  end  of  every  thirty  years  was  held, 
'  which  was  connected  with,  and  probably,  like  the 
'  Mexican  cycle,  was  regulated  by  the  constellation  of 
'  Taurus,     "  It  is  mentioned  by  Plutarch,"  says  Qrea- 

*  well,  "that  the  principal  object  of  adoration  among 
'  "  the  Cimbri,  in  the  time  of  Marius,  was  a  brasea 
'  "  i/uU;  by  which  they  arc  accustomed  to  swear  on 
'  "  occasions  of  greater  solemnity  than  usual.  If 
'  "  this  bull  was  not  borrowed  by  the  Egyptians,  a 
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**  was  not  merely  their  Apis  or  their  Mnevis^  we  can 
''  have  but  little  reason  to  doubt  but  it  must  have 
''been  intended  as  a  type  or  symbol  of  the  bull  in 
"the  heavens;  and  we  consider  this  supposition 
''  much  the  more  probable  of  the  two.  This  &LCtf 
^  however,  woxdd  do  much  to  connect  the  origin 
''of  time  and  the  beginning  of  things^  in  the 
"  opinion  of  these  nations^  with  the  sign  of  the 
^  bull  The  Hindoos,  both  of  ancient  and  modem 
"times»  and  the  Persians  also,  have  always  as- 
"sociated  the  sign  of  the  bull  with  the  origin 
"  of  time ;  and  there  is  no  reason  why  the  nations 
"  of  the  North  might  not  have  done  the  same^  and 
"for  the  same  reasons  in  general  too,  viz.,  be- 
"cause  primitive  tradition  and  belief  among 
**them  also  actually  connected  the  beginning  of 
"  things  with  this  sign^  or  the  constellation  in  par- 
"  tictdar.'' 

'  But  we  need  not  go  to  remote  antiquity  or  to 
distant  nations  for  traces  of  this  connexion  of  the 
stars  of  Taurus  with  the  beginning  of  the  year, 
which  they  regulated  by  their  rising  in  the  even- 
ing. To  this  day  the  Highlanders  believe  that 
in  the  twilight  on  new  yearns  eve  the  figure  of  a 
gigantic  bull  is  to  be  seen  crossing  the  heavens. 
They  even  imagine  that  the  course  which  it  takes 
is  ominous  of  good  or  ill  for  the  coming  year. 
Stewart  says  that  as  new  yearns  eve  is  called 
Candlemas  "from  some  old  religious  observances 
"performed  at  that  time  by  candle-light^''  this 
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'  mythical  animal  is  popularly  known  among  the 
'  ffighlanders  as  "  the  Candlemas  Bull"  '* 


•  PROOFS  FROM  ASTRONOMY  and  CHRONOLOGY, 

'  THAT  m  RELATION  TO  THE   PlEIADBS  OUR  CALENDAR 
'  NOW    EXACTLY    CORRESPONDS    WITH    THE    PBIMinVB 

•Year 

*  Assuming  all  these  inferences  to  be  correct^  a 
<  difficulty  wiU  suggest  itself  to  the  reader,  which 
may  naturally  seem  fatal  to  the  conclusions  at 
which  I  have  arrived.  It  may  be  said,  ^  It  is  true 
"  that  these  festivals  falling  among  so  many  races 
**  at  the  present  day,  as  well  as  among  so  many 
'^ancient  nations,  on  the  17th  November,  in  the 
"  middle  of  February,  or  at  the  end  of  August, 
"  appear  to  have  been  regulated  by  the  culmination 
**  of  the  Pleiades  at  midnight,  sunset,  or  sunrise^ 
*'  yet  it  is  only  a  singular  coincidence,  that  is,  the 
'^  result  of  accident.  If  those  festivals  now  agree 
**  with  the  culminations  of  the  Pleiades  at  the  times 
"named,  yet  they  did  not  do  so  two  thousand 
"  years  ago.  The  Pleiades  gain  twenty-eight  days 
"  on  the  tropical  year  in  every  two  thousand  years  ; 
"  heiice  the  Pleiades  that  now  culminate  at  mid- 

1  See  Stewart's  SuptrttUions  oftht  H'lgKlandtti,  246. 
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^  night  on  the  17th  November,  did  so  in  October 
"  two  thousand  years  ago.  Hence  you  most  prove 
^  that  the  months  have  moved  onward  with  the 
^Pleiades,  or  all  your  assumptions  fiedl  to  the 
''  ground.''  This  difficulty,  however,  when  inquired 
into,  not  only  strengthens  my  conclusions,  but  also 
opens  up  a  new  question  regarding  calendars  and 
chronology,  that  is  in  itself  most  important,  as 
well  as  most  interesting.  It  is  evident  that  if  the 
primitive  year  was  regulated  by  the  Pleiades,  the 
months  must  have  been  gradually  a£fected  by  the 
beginning  of  the  year  commencing  one  day  later 
in  every  seventy-one  years,  and  hence  the  first 
month,  whether  November,  February,  or  August^ 
if  connected  with  a  sidereal  or  astral  year,  must 
have  moved  onward  in  an  equal  ratio  with  the 
movements  of  these  stars^  and  of  course  all  the 
other  months  in  the  calendar  must  have  shared 
equally  in  this  progressive  tendency. 

'  No  one  hitherto  has  suspected  that  the  primi- 
tive calendars  of  ancient  nations  were  based  on  a 
sidereal  year.  Let  us,  however,  see  whether  astro- 
nomers have  not  supplied  us  with  facts  that 
necessarily  lead  to  this  conclusion. 

'  I  may  assume  that  if  a  sidereal  year  was  the 
primitive  basis  of  all  calendars,  astronomers  must 
have  been  surprised  to  find  simuUaneous  andprth 
gressive  changes  in  calendars^  which  must  have 
appeared  to  have  been  the  result  of  a/rtificial 
"  carrectionsJ'    If  the  primitive  year  was  regulated 
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'  by  tho  culmination  of  the  Pleiades  at  midnight,  a 

*  derivative  calendars  would  be  found  gradually  to 

*  cLonge,  and  yet  to  preaerve  a  relation  towards 
'  each  other,  and  this  connexion  would  be  traceable 
'  to  the  point  d'appui  of  these  calendars,  the  day 
'  when  the  Pleiades  culminate  at  midnight,  sunset, 
'  or  sunrise,  by  whichever  the  year  was  regulated. 
'  Let  us  see,  then,  what  Greawell  aajB  on  this 
'  point : — 

'  "  The  natural  meaeurea  of  time  have  had  only 
'  "  one  primum  mobile,  one  point  of  departure  or 
'  "  epoch ;  which  never  has  been,  nor  could  be,  nor 

*  "  is  even  at  present,  anything  different  from  what 
'  "  it  was  at  first.  The  civil  calendar  also  might 
'  "  have  had  only  one  epoch  and  point  of  departure 

*  "  at  first,  though  that  is  a  matter  of  fact  which  we 

*  "  would  not  be  justified  in  assuming  without  suffi- 
'  "  cient  proof  of  its  truth  ;  but  whatsoever  it  might 
'  "  have  been  at  first,  it  would  still  be  notorious  and 
'  "  incontrovertible  that,  since  the  beginning  of 
' "  human  society,  it  has  had  an  almost  infinite 
'  "  number  of  epochs,  and  pointe  of  departure ;  a 
'  "  different  one  almost  in  every  age,  and  in  every 
'  "country,  and  among  every  nation  on  the  face  of 
* "  the  earth." 

'  To  analyse,  compare,  and  to  trace  back  to  a 
'  primitive  basis,  catendars  of  apparently  bo  variable 
'  a  nature,  at  first  may  appear  a  task  too  didicult  to 
'  be  surmounted.  This  arises  "  from  not  merely  the 
'  **  possibility,  but  the  fact  of  the  substitution  of  n 
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v"  types  of  the  standard  of  nature,  instead  of  the 

V  "  first  and  original  one ;  from  the  various  relations 

P  *  of  these  new  ones  compared  with  those  of  tho 

'  "  old  ;  and  irom  the  necessity  of  finding  out  and 

*  "  fixing  the  historical  epoch  of  the  substitution  in 
'  "  each  of  these  instances,  and  of  tracing  and  follow- 

*  "  ing  the  subsequent  history  of  such  variations  ;  of 
'  "  investigating  in  short,  and  ascertaining  the  whole 

■"cycle  of  the  changes,  transitions,  and  modifica- 

W-"  tions  in  passing  from  one  state  to  another  suc- 

' "  cessivcly,  through  which  the  original   typo   of 

*  "  nature  itself  may  have  had  to  run." 

' "  It  follows  that,  when  bringing  down  tho 
'  "  primitive  and  universal  type  of  the  reckoning  of 
'  "  aimual  civil  time  according  to  its  natural  low ; 
U  "  we  are  bringing  down  at  the  same  time  in  their 
W  "  elementary  and  primordial  state,  in  their  seminal 
• "  principles,  in  their  archetypal  form,  if  not  in  their 
'  "  actual  conditions  and  constitutions  from  the  first, 

*  "  the  civil  calendars  of  all  ages,  and  all  countries, 
b  *  and  all  nations.  Nor  is  it  more  unqucstionaUe, 
p  "  in  point  of  fact,  that  all  existing  distinctions  of 

*  "  men  (even  those  which  aie  most  widely  diaori- 

*  "  minated  in  other  respects)  were  originally  sum- 
'  "  mod  up  and  comprehended  in  the  loins  of  ono 

*  "  man,  and  afterwards  of  three  men,  than  that  the 
"  civil  caletidurs  of  all  such  national  divisions  of 
"  mankind  have  been  comprehended  and  embodied 
"  in  tJiis  one  type  of  all,  the  civil  calendar  first  of 

■  **  Adam,  and   next  of  three  sons  of  Noah  ;  and 
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'^  through  them  the  common  birthright  and  com- 
^  mon  inheritance  of  their  posterity  eveiywheia'' 

'  I  have  already  shown  that  the  sjnstem  of  count- 
ing the  day  from  sunset,  which  Greswell  says  is  so 
universal  as  to  prove  the  unity  of  origin  of  our 
race,  and  which  he  believes  to  have  belonged  to 
the  primitive  calendar,  is  stiU  in  existence  in  the 
southern  hemisphere,  and  connected  with  the  Hal- 
loween of  the  year  of  the  Pleiades.  Let  us  see 
whether  there  are  not  some  other  land-marks  of 
the  primitive  calendar  that  are  relics  of  this 
system  of  regulating  the  year  of  the  Pleiades.  As 
the  Egyptian  and  Hindoo  calendars  are  the  most 
important,  let  us  see  how  fsur  they  exhibit  traces  of 
the  progressive  year  of  the  Pleiades. 

'  I  have  shown  that  the  Isia  were  ori^nally  the 
new  yearns  festival  of  the  dead,  and  were  connected 
always  with  the  1 7th  of  Athyr,  and  with  the  mid- 
night culmination  of  the  Pleiades.  We  find  that 
the  Egyptians  had  several  modes  of  reckoning  the 
year;  two  of  them  were  perhaps  in  reality  the 
same.  The  year  commencing  at  the  end  of  August 
was  probably  precisely  the  same  as  the  primitive 
year  commencing  on  the  17th  day  of  Athyr  or 
November.  They  would  be  both  sidereal  and 
subject  to  the  same  changes ;  but  in  the  former  the 
1 7th  day  of  Athyr  (or  November)  is  the  1 7th  day 
of  the  third  montL  This  therefore  must  be  borne 
in  mind,  in  reading  the  following  remarks  of  Gres- 
well respecting  that  day,  which  at  least  will  prove 
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that  it  was  the  paint  cPappui  of  all  calendars, 
though  the  reason  for  this  has^  if  I  am  correct, 
escaped  the  observation  of  Greswell,  Bunsen,  and 
other  writers  who  refer  to  this  subject : — 

'  ^  It  has  been  already  seen  that  the  Isia,  among 
''the  Egyptians,  were  attached  fiK)m  the  first  to 
''one  particular  month  of  their  calendar,  and  to 
"  one  particular  day  of  that  month ;  and  that  this 
"  particular  month  was  the  third,  and  this  particu- 
"  lar  day  was  the  17th  of  the  third  month.  And 
"  the  calendar  of  the  Egyptians,  both  at  this  time 
"  and  long  after  it,  being  altogether  the  same  with 
"  the  primitive,  the  1 7th  of  the  third  month  in  the 
"  civil  calendar  of  the  Eg3rptian%  and  the  17th  of 
"  the  third  in  the  civil  calendar  common  to  all 
"  mankind,  both  at  this  time  and  long  after  it,  were 
"absolutely  one  and  the  same.  It  follows  that 
"  the  stated  date  of  the  Egyptian  Isia,  once  fixed 
"  to  the  1 7th  of  the  third  month  in  their  proper 
"calendar,  was  thereby  fixed  to  the  17th  of  the 
"  third  month  too  in  the  common  calendar  of  all 
^*  mankind ;  and  as  long  as  the  proper  Egyptian 
"calendar  and  this  common  primitive  calendar 
"  continued  to  be  the  same,  and  to  preserve  the 
"  same  relation  to  each  other,  the  1 7th  of  the  third 
"  month  in  either  was  the  I7th  of  the  third  month 
"  in  the  other ;  and  vice  versa.*' 

*  **  This  being  the  case,  nothing  being  supposed 
"  to  be  known  as  yet  respecting  the  Isia  of  the 
"  i^yptians,  except  these  two  facts^  that  they  were 
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"fixed  to  one  month,  the  third  in  their  proper 
"  calendar,  and  to  one  day,  the  iVth  of  that  month  ; 
"  the  attention  of  the  reader  is  next  to  be  directed 
"  to  a  very  remarkable  phenomenon,  which  the 
"  history  of  the  primitive  calendar,  after  a  certain 
"  time,  but  not  before,  brings  to  light ;  viz.,  a  sac  - 
"  cession  of  modifications,  corrections,  and  changes 
"  of  the  primitive  calendar  itself  on  the  cycUco- 
"  Julian  principle,  which  we  are  able  to  trace  in 
"  the  retrograde  order  {that  is,  in  the  order  of  the 
"  reces^on  of  the  equable  in  the  Julian  or  natural 
"  year),  all  round  the  Julian  or  natural  year,  from 
"  the  point  at  which  it  began,  almost  to  the  same 
"  point  again  :  corrections  or  modifications  of  the 
"primitive  calendar,  ou  this  common  principle, 
"  agreeing  with  each  other  not  only  in  that  respect, 
"  but  in  a  still  more  remarkable  and  characteristic 
"  circumstance,  that  of  being  all  attached  to  the 
"  same  month  of  the  primitive  calendar,  the  third, 
"and  to  the  same  day  of  this  month,  the  17th. 
' "  The  fact,  which  we  have  just  pointed  out,  in 
"  the  majority  of  these  instances  (and  even  in  all, 
"  as  we  ourselves  have  seen  reason  to  conclude)  is 
"  confirmed  by  proofs  that  place  it  out  of  question  ; 
"  and  the  fact  being  admitted,  it  must  be  allowed 
"  to  be  something  curious  and  remarkable  in  the 
"  highest  degree  ;  something  which  could  not  be 
"  resolved  into  an  accidental  occurrence  of  circum- 
"  stances,  in  so  many  instances,  in  such  dificrent 
"  quarters  of  the  world,  and  at  such  great  distances 
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"  of  time  asunder ;  and  if  it  could  not  be  explained 

"  on  that  principle,  Bomething  which  moat  have 

"  been  the  effect  of  deagn.     Nothing  but  design, 

'  "  or  reasons  of  a  common  kind,  motives  and  causes 

'  "  which  must  have  everywhere  alike  influenced 

"  such  correctionB,  and  alike  determined  the  process 

"  of  such  corrections,  could  account  for  a  coinci- 

E"  "  dence  like  this,  extending  over  a  period  of  1136 

'  "  years,  exemplified  in  fifteen  different  cases  of  the 

*  "  kind  at  least>  yet  ail  in  the  same  way,  and  sub- 
'  "  stantially  to  the  same  effect ;  beginning  in  India, 

"  the  most  remote  quarter  of  the  world  of  which 
"  anything  was  known  to  the  ancients,  and  endii^ 
"in  Sweden  or  Norway,  of  which,  until  a  very 
*  late  point  of  time,  they  knew  absolutely  nothing. 
'  "  What,  we  may  ask,  must  have  been  thought  of 
'  "  this  iact,  had  nothing  been  known  concerning  it 

*  "  except  the  fact  itself  1  How  difficult  must  it 
'  "  have  appeared  to  accomit  for  it,  on  any  principle 

^'  "  which  should  exclude  the  idea  of  chance !" 
^B  *  Greswcll  tries  to  account  for  these  extraordinary 
^Keoincidences  by  pointing  to  Egyptian  science  as 
^nttic  common  fountain  of  all  the  analogies  of  the 
^■Wfdendars  and  of  the  myths  connected  with  the 
^^  year ;  but  the  assumption    is  plainly   untenable. 

*  The  Egyptians  certainly  never  taught  the  Fijians 
'  to  celebrate  the  festival  of  the  God  of  the  Dead  in 
'  November,  nor  could  they  have  led  the  AuBtralians, 
'  the  Dayaks  of  Borneo,  and  the  Mexic^Ds,  to  regu- 

IJ  Ut«  their  year  by  the  stars  in  Taurus.     !f,  as  he 
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*  assumes,  analogies  in  the  calendatB  of  nations  are 

*  relics  of  a  primitive  year,  we  must  look  for  it 
'  among  the  most  primitive  races,  and  among  thoae 
'  who  have  been  least  aflfected  by  clviiiBation  and 


'  If  this  primitive  calendar  was  inherited  from 
'  primeval  antiquity,  we  may  expect  to  find  even 
'  among  the  rudest  races  some  trace  at  least  of  their 
'  common  heritage  from  the  common  parent  of  our 
'  race.  What  do  we  actually  find  ?  In  the  southern 
'  hemisphere,  at  the  equator,  and  in  Mexico,  unmis- 
'  takable  proofs  of  the  existence  of  a  primitive 
'  sidereal  or  astral  year,  regulated  by  the  Pleiades. 
'  Among  civilized  races  we  find  all  traditions  and 
'  myths  pointing  to  a  primitive  year  regulated  by 
'  Taurus,     in  Hindostan,  November,  we  have  seen, 

*  is  called  the  month  of  the  Pleiades,  and  in  the 
'  Egyptian  calendar  was  connected   with  Taurus. 

*  In  the  middle  of  November  and  of  February,  we 
'  have  found  among  ancient  nations,  and  even 
'  among  existing  races,  either  the  commencement  of 
'  a  year,  or  the  vestige  of  an  ancient  new  year's  day, 
'  still  lingering  in  a  festival  of  the  dead ;  and  we 

*  have  seen  that  the  Pleiades  culminate  at  midnight 
'  or  sunset  at  those  times  which  1  have  mentioned 

*  as  being  BO  conspicuous  iu  the  calendars  of  nations. 
'The  inference  from  these  facts  would  naturally  be 
'  that,  if  any  primitive  calendar  ever  existed,  wc 

*  have  in  the  year  or  seasons  of  the  Pleiades  tlie 
'  original  type  of  the  primeval  calendar. 
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'  And  this  we  might  infer,  even  if  in  the  calendars 
'  of  ancient  civilized  nations  no  trace  of  the  primi- 
'  live  type  could  be  found.  But  I  believe  that 
'  there  are  some  very  significant  factSj  which  have 
'  already  attracted  the  attention  of  astronomers  in 
'  connexion  with  the  history  of  the  calendar,  and 
'  which  can  only  be  explained  by  assuming  that  all 
'  ancient  calendars  originally  partook  of  the  sidereal 

*  character  of  the  primitive  calendar,  and  that  its 

*  prc^ressive   tendency  is  traceable  in  all  ancient 
'  calendars. 

'  Though  1  cannot  pretend  to  deal  with  these 
'  matters  as  an  astronomer,  and  feel  great  hesitation 
'  in  referring  to  this  somewhat  difficult  subject, 
'  there  are  some  simple  but  significant  facte  in  con- 
Hh&exion  with  the  history  of  the  calendar,  that  cau 
^Wk  perceived  and  understood  by  the  most  super- 
'  iicial  thinker. 

*  Before  going  into  the  question,  it  may  be  aa 

_  '•  well  to  recall  the  history  of  our  present  Gregorian 

^■lOalendar.    The  correctiou  of  Pope  Gregory  restored 

■^tbc  calendar  very  nearly  to  what   it  waa  iji  the 

'  time  of  Julius  Csssar,  as  respects  its  relation  to  the 

'  tropical  year.     How  then  was  the  calendar  affected 

*  by  the  Julian  correction  in  this  respect  ?    In  the 
'  time  of  Julius  Ctesar  the  year  had  been  so  tampered 

*  with  by  the  priests,  that  the  months  were  supposed 
Hteo  have  receded  more  than  two  months  in  relation 
^Bto  the  seasons,  and  to  the  natural  year ;  accordingly 
^B67  days,  exclusive  of  the  intercalary  month,  were 
^M    VOL.  ir.  2  K 
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'  added  for  the  purpose  of  advancing  the  months  to 

*  their  proper  poaition.    Bat  the  exact  amount  of 

*  error  in  the  Roman  calendar  was  probably  a  mere 
'  matter  of  conjecture,  and  cannot  now  be  precisely 
<  ascertained.  Clinton  considers  that  it  was  much 
'  less  than  has  been  generally  supposed.  If  so,  then 
'  the  months  must  have  been  advanced  too  far  by 
'  the  addition  of  67  days.  If  this  was  the  case,  tie 
'  effect  is  most  important.  For  let  us  assume  that 
'  the  excess  in  the  correction  was  28  days,  then*  if 

*  the  Pleiades  culminated  at  midnight  on  the  17th 
'  of  November  in  the  Koman  calendar  prior  to  the 
'  Julian  correction,  their  midnight  cuhnlnation  most 
'  have  subsequently  occurred  in  October  ;  and  it 
'  would  take  2000  years  before  they  would  again 
'  culminate  at  midnight,  on  the  same  day  in  No- 

*  vember. 

'  Clinton  censures  Usher  for  venturing  to  make 
'  precise  calculations  as  to  the  position  of  the  months 
'  in  the  Koman  calendar,  prior  to,  and  after  the 
'  Julian  correction  ;  and  considers  tliat  he  attempted 
'  "  a  precision  for  which  we  have  no  authority." 

'  But  we  have  some  positive  evidence  as  to  the 
'  time  when  the  Pleiades  set  cosmically  in  the 
'  Roman  calendar  in  the  second  century  aa  I 
'  have  already  shown  that  in  the  time  of  Eudoxua 
'  the  Pleiades  set  cosmically  on  the  14th  of  Novem- 
'  ber ;  and  Greswell  supposes  November  to  have 
'  then  coincided  with  Athyr.  But  the  Pleiades 
'  must  have  then  set  about  thirty  days  earlier  \ 


earlier  t^^^H 
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'  they  now  do  ;  and  conBcquently  November,  in  rela- 
'  tion  to  our  present  calendar  and  to  the  seasons, 
'  must  have  almost  corresponded  with  our  present 
'  October;  if  this  waa  the  case,  the  addition  of  67 
'  days  was  probably  nearly  28  days  in  excess,  and 
'  November  was  advanced   one  month  too  far  in 

*  relation  to  the  Beosous,  and  to  the  natural  year. 

'  Let  us  turn  to  the  Egyptian  month  of  Athyr. 
'  It  has  been  very  fully  demonstrated  that  the  very 
'  name  of  this  month,  and  the  rites  celebrated  in  it, 
^Uehow  that  when  it  first  received  its  name  (more 
^Vthan  3000  years  ago),  it  must  have  been  con- 
'  nected  with  the  constellation  of  Taurus.  That  the 
'  connexion  is  not  merely  traditionary,  is  proved 
'  by  the  Greek  epigram  on  that  month,  with  which 
'  this  division  of  my  subject  is  headed,  and  which 
'  is  r^erred  to  by  Greswell.  In  it  Aihyv  is  dis- 
'  tinguished  aa  the  month  in  which  the  Pleiades  are 
'  most  distinct.  Hcsychius  says  that  in  the  Egyptian 
'  "  Athyr  meant  both  a  month  and  a  hull ;"  and 
'  Plutarch  says  that  the  Phoenicians  called  a  bull 
'  Thor  (Taurus).      Greswell  explains  the  meaning 

^of  Athyr  given  by  Heaychius,  by  referring  to  *'  o 
"  stated  connexion  between  the  month  A  thyr  and 
'  "  the  Bull"  ie.,  Taurus.  Athyr  is  supposed  to 
'  have  fallen  three  days  before  the  Koman  month  of 
'  November ;  but  this  must  have  had  reference  to 

•  that  month  before  the  Julian  correction,  as  Novem- 
'  ber  in  the  Julian  calendar  nearly  coincided  with 

tour  present  month  of  that  name  in  relation  to  the 
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'  tropical  year.  Thus  Greswell  says,  "the  Roman 
'  "  Bruma,  according  to  the  calendar,  bore  date  No- 
'  "  vember  24  ;  the  beginning  of  winter,  properly 
'  "  so  called,  was  daied  from  the  coamical  setting  of 
'  "  the,  seven  stars ;  in  the  calendar  of  Csesar,  (1) 
'  "November  11." 

'  It  ia  therefore  plain  tbat  the  8tat«raenta,  that  the 
'  I^yptian  Athyr  began  three  days  earlier  than  the 

*  Roman  month  of  November,  must  refer  to  the 
'  Roman  calendar  before  the  Julian  correction.  Bat 
'  Plutarch  states  that  the  Isia  and  other  funereal 

*  celebrations  of  ancient  nations  were  held  "  when 
'  "  the  Pleiades  were  most  distinct."  Hence  the 
'  Isia  and  the  iVtb  of  Athyr  must  have  corre- 
'  sponded  with  the  midnight  culmination  of  the 

*  Pleiades. 

'  It  is  unnecessary  to  go  more  fully  into  this  point 

*  at  present,  as  I  have  shown  that  the  Pleiades  cul- 
'  minated  at  raidni^t  in  the  middle  of  the  Egyptian 

*  Athyr,  and  of  the  Roman  month  of  November,  at 
'  or  near  the  beginning  of  our  era. 

*  As  we  have  seen  that  the  l7th  day  of  Athyr  is 

*  the  poitit  d'appui  of  all  calendars,  the  great  land- 
'  mark  of  the  primitive  year,  and  that  the  Isia,  the 
'  most  solemn  festival  of  the  Egyptians,  were  always 
'  connected  with  that  day ;  and  that,  at  the  begin- 
'  ning  of  our  era,  the  1 7th  of  Athyr  and  the  Isia  fell 
'  when  the  Pleiades  were  most  distinct,  let  U8  see 
'  what  was  the  nature  of  the  Egyptian  calendar. 
'  Probably  there  are  few  questions  more  difficult  of 
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investigation.  Everything  connected  with  the 
'  year  was  veiled  in  the  most  profound  secrecy  ;  and 
'  ample  truths  were  effectually  concealed  in  the 
'  most  trivial  and  childish  myths.    There  were  pro- 

*  bably  several  modes  of  regulating  the  year  in  use 
,t  the  same  time  ;  there  must  have  been  at  least  a 

.ed  year  and  a  cyclical  year ;  perhaps  a  sacred 
year  known  only  to  the  priesta.     Hence  the  lYtb 
'  of  Athyr  appears  in  different  forms,  as  connected 

*  with  a  fixed  or  with  a  moveable  year,  and  this 

f  gives  rise  to  even  more  uncertainty.      Were  the 
Isia  connected  with  a  fised  year,  or  with  the  move- 
able year  1    If  with  a  fixed  year,  what  was  it  ? 
'  Bunscn  gives  us  no  positive  infonoation  on  the 
subject     Greswell  shows  that  the  principle  of  the 

*  Juliaji  year  was  always  known  in  Egypt  Bimsen, 
'  referring  to  the  probable  existence  of  a  civil  and 
'  of  a  sacred  or  a  sacerdotal  year,  says,  "  there  can 
'  "  be  little  reason  to  doubt  that  the  Egyptians  had 
'  "  a  means  of  marking  the  progress  of  the  cyclical 
■  "  year."  After  showing  the  absence  of  any  data 
'  for  calculations  on  the  subject,  he  sa}'8  that  "  it  is 

*  "  probable,  though  there  is  n-o  proof  of  it  as  yet, 
'  "  that  the  details  of  these"  {their  sacred  festivals) 

*  "  were  reckoned  by  the  primeval  year,  in  which 
'  "  the  1st  of  Thoth  cooimenced  with  the  heliacal 

*  "  rising  of  Sirius.    Biot  even  fancies  he  has  disco- 

*  "  vered  two  proofs  of  it ;  but  they  will  not  satisfy 
* "  anybody." 

' "  The  best  eviilence  on  this  head  uvuld  be  oh- 
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'  "  tained,  if  we  could  get  some  mors  accurate  know- 
'  "  ledge  of  the  grecU  /clival  of  Isis.  ft  lias  been 
'  "  already  remarked  that  in  the  year  70  B.C.  it  took 
'  "  place  a  month  after  the  autumnal  equinox." 

'  Speaking  of  the  moveable  festivals  as  affording 
'  data  for  calculations  as  to  the  nature  of  the  year, 
'  he  adds,  "  It  was  still  easier  to  mark  the  com- 
'  "  mencement  of  the  cyclical  year,  where,  together 
'  "  with  these  festivals,  there  were  others  connected 
'  "  with  immoveable  points  in  the  year,  such  as  the 
'  "  solstices  and  equinox."  "  It  was  easy  to  calcu- 
'  "  late  these  points  after  nature  had  ceased  to  indi- 
'  "  cate  the  beginning  of  the  year." 

'  If  my  conjectures  are  correct,  nature  never 
'  ceased  to  afford  a  guide  for  the  regulation  of  time 
'  to  the  Aztec  or  to  the  Egyptian.  Let  us  take  the 
'  Isia,  as  Bunscn  siiggeats,  as  a  t«sL  The  earliest 
'  date  of  their  observance  of  which  we  have  any 
'  record  is  b.c.  1350,  when  they  were  held  on  the 
'  5th  of  October,  and  the  latest  is  a.d.  355,  when 
*  they  took  place  about  the  28th  of  October. 

'  Bunsen  supplies  us,  as  we  have  seen,  wiUi  an 
'  approximation  to  the  date  of  the  Isia  RC.  70,  by 
'  which  it  would  appear  that  they  must  have  been 
'  held  then  between  the  2l8t  and  24th  of  October. 
'  These  dates  extend  over  a  period  of  1705  years, 
'and  carry  us  back  3213  years  from  the  present 
'  time.  If  the  Isia,  which  were  always  attached  to 
'  the  17th  of  Athyr,  were  held,  as  Plutarch  says, 
'  "  when   the  Pleiades  arc   most  ilistinct>"  and  if 
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it  has  been  designated,  the  month 

*  when  these  stars  are  most  conapicuoua,  then  these 
'  dates,  though  varying  so  much,  should  approximate 

*  to  the  time  when  the  Pleiades  culminated  at  mid- 
'  night ;  and  the  asaumptiou  of  many  ancient  and 
'  modem  writers,  that  the  Isia  came,  in  the  course 
'  of  time,  to  be  held  at  various  seasons  of  the  year, 
'  must  be  incorrect.  It  should  be  remembered  that 
'  Eratosthenes  only  speaks  from  tradition  when  he 
'  says  that  the  Isia  were  once  held  in  spring ;  but 

*  both  he  and  Geminus  testify  to  the  fact  that,  in 

*  their  day,  the  Isia  were  celebrated  in  the  autumn ; 
'  and  the  same  thing  will  be  noticed  as  respects  the 
'  alleged  dates  of  the  Isia  given  by  other  writers ; 

*  they  ore  generally  connected  with  autumn. 

L  '  The  Pleiades  must  have  culminated  3213  years 
P*'i^o,  forty-five  days  earlier  than  they  now  do.    The 

*  Festival  of  Dui^a,  1306  B.C.,  fell  on  the  Ist  of 

*  October,  and  the  Isia,  1350  B.C.,  on  the  5th,  and 
'  Greswell  considers  the  coincidence  as  very  remark- 
'  able,  and  as  proving  that  the  Hindoos  must  have 

*  been  guided  by  the  Egyptians,  who  fifty  years 
b  before  had  instituted  the  Isia,  and  invented  all 
■  their  myths  relating  to  them.    But  1360  B.c.,  the 

*  Australian  savages  must  have  held  their  Festival 
'  of  the  Pleiades  about  the  3d  of  October,  and  in 
'  that  century  the  Mexicans  must  have  regulated 
'  their  cycle  on  the  3d  of  October,  if  the  Aztoc 

*  calendar  was  then  in  use.  The  some  coincidence 
■'  U  found  to  exist  lietweeu  the  other  two  dates  and 
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'  the  midnight  culmination  of  the  Pleiades.  In  the 
'  first  century  ro,,  the  laia,  the  Australian,  the 
'  Mexican,  and  probably  the  Celtic  festival  of  the 
'  year,  or  of  the  cycle  of  the  Pleiades,  must  have 
'  been  celebrated  almost  simultaneously  ou  the  21st 
'  of  October,  and  in  the  4th  century  of  our  era, 
'  must  have  been  almost  simultaneously  celebi 
'  on  the  27th  of  October. 

'  Hence  we  have  a  very  remarkable  procession  in 
'  the  Isia,  in  those  instances  almost  exactly  coiucld- 
'  ing  with  the  year  of  the  Pleiades. 

'  But  it  may  be  said  that  these  are  only  coinci- 
'  dencea  There  are,  however,  some  facts  to  show 
'  that  they  are  not  accidental  When  the  Isia  were 
'  instituted  at  the  beginning  of  October,  the  idea  of 
'  seed-time  became  attached  to  them,  and  the  Isia 
'  were  described  as  occurring  in  seed-time  in  the 
'  calendar.  But  the  Isia  moved  on  in  the  course  of 
'  time  BO  palpably,  that  they  were  held  after  aoed- 
'  time  was  nearly  over.  This  has  already  attracted 
'  attention,  as  showing  a  change  in  the  date  of  the 
'  Isia,  aa  well  as  proving  the  time  of  their  instita- 
'  tioD,  Couple  with  these  facta  what  we  have 
'  already  seen,  that  AthjT  and  Taurus  arc  synony- 
*  mous  ;  that  classical  writers  describe  Athyr  as 
'  "  the  month  when  the  Pleiades  are  most  disttjict," 
'  and  I  think  it  will  l>e  conceded  that  these  ate 
'  coincidences  that  at  least  deserve  very 
'  inquiry. 

'  But  the  Celtic  race  appeal-  to  have  had 
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fcara,  and  the  Mexicans  one  of  fity-two 
lated  by  Taurus  or  the  Pleiades.  Is  it 
;  remarkable  that  the  Apis  and  Mncvia 
'  cycles  were  cycles  of  the  Bull,  and  that  at  the  end 
'  the  Apis  cycle,  the  Bull  Apis  was  drowned  in  the 

^'  Nile  ?     It  may  yet  be  found  that  the  Mexicans 
and  the  Egyptians  had  precisely  the  same  simple 
mode  of  regulating  their  eras,  by  the  midnight  cul- 
'  mination  of  the  stars  in  Taurua 

'  I  now  turn  from  the  calendar  of  the  Egyptians 
'  to  that  of  the  Hindoos,  in  which  we  can  find 
'  unmistakable  traces    of    the  past  existence   and 

*  influence  of  the  primeval  year  of  Taurus.    The 
'  worship  of  Durga  is  supposed  to  have,  about  the 

•  yearB.c.  1306,  been  borrowed  from  the  Egyptians, 

»*  and  to  have  been  introduced  into  India  with  the 
*  astronomical  theories  of  Egyptian  science. 
'  I  give  below  two  very  remarkable  passages  from 
'  Greswell's  works,  which,  in  connexion  with  this 
*  subject,  are  well  worthy  of  a  perusaL'  His  assump- 
I  '  "  lIlG  history  of  the  cal«ud&r  and  of  ita  vanoua  ch&ngea  liriDf^ 
'  "  nuuiy  proofa  of  thu  influence  to  Ii](ht :  uid  these  diBcoTorit«  ara 
runuug  the  mcist  imjKirtsnt  luid  the  most  interesting  fniit*  of  onr 
nmsaruhes.  Who  would  believe,  a  priori,  thilt  the  fable  of  Osiii* 
and  Iiii  ■houlrf  no  sooner  have  been  invented  in  Egypt,  and  asao- 
ciated  with  ui^rtain  rites  and  ubMrvances  there,  than  that  the  very 
um*  (able,  attended  with  similar  obsorvanoes  ai^pialiiH)  and  par* 
prtnated  by  similar  changes  and  oorrections  of  the  ualandar  alao, 
critleally  aoixiniinodalo'l  to  what  bad  taken  jilace  in  Egypt,  in  laaa 
than  fifty  yoaiv  afterwards  should  be  found,  mrrply  in  a  diCTetant 
dMM  and  under  a  diSeront  name,  in  India,  riiryfjia,  Cyprus, 
Arabia,  Oroeoa,  and  i-laowhere  !  in  qiiartan  al  the  world  grvaUy 
from  Egypt,  and  bctwcm  whirh  and  l^ypt  w« 
ippnscd  Ibnt,  at  this  early  period  of  the  hiitury 
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'  tions,  however,  are  open  to  a  good  deal  of  doabt 
'  The  rites  of  Isia  and  Osiris,  and  of  the  Hindoo 
'  Durga,  are  the  some  as  those  of  the  German  God- 
'  des8  of  Death,  of  the  Yucatan  god  Mam  (the 
'  ancestor  or  grandfather),  and  of  the  Fiji  god  of 

•  Bulu,  the  w(ffld  of  spirits.  All  these  deities,  with 
'  Pluto,  Ceres,  and  other  funereal  patrons  of  agricul- 
'  ture,  sprang  from  the  primeval  festival  of  first 
'  &uit3  and  of  the  dead — a  festival  which  was  sub- 
'  sequently  converted  into  celebration  in  honour  of 
'  a  god,  and  yet  still  pxesci-ved  through  thousands 
'  of  years  its  primitive  and  peculiar  characteristics. 
'  Nor  was  the  Hindoo  calendar  based  on  the  astro- 

•  "  there  coulil  h»vo  been  any  communicstion.     The  l»ct  to  which  we 

•  ■'  aUuds,  bowever,  ia  certain  ;  being  attested  by  tb«  evtilenee  of  the 
'  "  calendAT  itielf. 

'  "  At  present,  M  our  aubjeot  requires,  we  mlirt  confine  oaraelTes  to 
'  "  the  inSuence  oxerciBed  by  Egypt  over  tti  cootemporariei  in  m  much 
'  "  le«  object ionnble  way ;  i.e.,  aa  the  centre  of  knowled^  and  sntcnce ; 

■  "  where  all  great  and  uietul  discoTeriee,  all  influential  and  pcmia- 

•  •'  nent  change*,  in  the  iirioeiples  ur  detaiJa  of  the  leokoniog  of  time, 

■  "  first  took  their  riae  ;  and  from  whence  they  were  extended  to  the 
'  "rest  of  the  world." 

*  "  It  haa  been  already  eiplained  that  the  earlieat  correction  of  the 
'  *■  primitive  oalendar  among  the  Hindoos  of  antiquity  wa*  mada 
'  "  *.M.  2699,  BG.  1306,  mra  eye.  2701  :  and  that  the  flrat  idea  of  tbia 
'  *'  correction  must  have  been  derived  from  the  Egyptian  (if  eonvotion 

•  "tbatconld  be  called),  which  took  [ilace  in  Egypt  a c.  ISfiO,  ten  eye 

•  "2667,  along  with  the  introduction  of  the  worship  of  (itiria  and 
'  "  Ina ;  the  proof  of  this  connexion  between  the  Egyptian  corroctian 
'  "  of  earlier  and  the  Hindoo  one  of  later  date  being  lupplied  by  th« 

•  **(act  that  the  Hindoo  correction  was  attaohed  to  the  17th  of  the 

•  •■  primitiTe  Athyr,  lera  cyo.  2057 ;  and  that  the  Indian  correction 
•'■waa   aasoctated   from    that   time  forward   with    the    wonfaip   of 

•  "  DeuuiLt  and  Durga,  aa  the  Egyjitian  waa  with  that  of  Osiria  and 

•  "  Ilia ;  and  that  the  Indian  Deuniia  and  Durga  were  abaoln(«ly  the 

•  "aame  kind  of  conceptioiu  a.ad  impeivanatioiii  in  India  «■  Oifc<> 

•  "and  laia  in  E^ypt."  ' 
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'  nomical  scienco  of  the  Egyptians ;  the  argoments 
'  in  favour  of  such  a  view  would  connect  the  calen- 
'  dar  of  the  Austnilians,  the  Pacific  Islanders,  the 
'  Mexicans,  and  the  Celts  with  that  of  the  Egyptians. 
'  This  primeval  calendar,  with  all  ita  universal 
'  myths,  was  a  heritage  of  all  nations,  and  derived 
'  from  the  same  common  source  to  which  the  Egyp- 

*  tians  owed  their  knowledge  of  the  primitive  year. 

'  It  appears  that  prior  to  b.0.  1306,  the  Hindoo 
'  festival  of  Durga,  then  attached  as  now  to  the 
I-*  autumnal  equinox,  and  to  the  ninth  day  of  the 
r  moon,  had  been  regulated  by  some  other  system. 
'  From  that  time  forth  the  new  year's  festival  of 
Durga  ceased  to  bo  regulated  by  the  Pleiades,  and 
'  became  fixed  by  its  relation  to  the  tropical  year. 
'  Let  us  suppose  that  the  year  having  been  sidereal, 
and  therefore  progressive,  the  new  year's  festival 
became  fixed.     It   ia  manifest   that  unless    the 

*  original  system  of  the  calendar  were  also  changed, 
'  the  months  would  still  move  onward  as  before,  and 
'  the  first  month  in  2000  years  would  become  the 
'  Bocond  month,  and  the  last  mouth  would  become 
'  the  fiiBt    This  is  exactly  what  we  find  to  bo  the 

*  case.  In  B.C.  1306,  the  months  first  obtained  their 
'  names,  but  these  names  the  Hindoos  state  had  re- 
'  ference  to  contemporary  aatronomical  phenomena. 

This  Bentley  assumes  to  have  been  the  case.  At 
that  date,  Cartica  or  Cartiguey,  the  month  of  the 
Pleiades,  was  the  first  month,  and  coincided  then 
with  our  present  October.     Bailly,  as  we  have  seen, 
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'  su^ests  that  when  that  name  was  impoBed,  the 
'  year  must  have  been  in  some  way  regulated  by  the 
'  riBing  or  setting  of  the  Pleiades  in  Cartica.  I  have 
'  already  conjectured  that  Carticeya,  the  Hindoo  god 
'  of  war,  was  a  mythical  embodiment  of  the  year  of 
'  the  Pleiades,  and  this  I  inferred  solely  from  his 
'  name  (which  has  apparently  escaped  observation 
'  hitherto)  and  from  his  emblems  as  they  are  given 
'  to  us  by  Sir  William  Jones. 

'  But  little  question  can  exist  that  my  conji 
'  is  correct,  as  when  it  was  made,  the  connexion 
'  Carticeya  with  the  beginning  of  the  Hindoo  year 
'  and  with  the  month  of  Cartica  was  imknown  to 
'  me.  "  Mr.  Bentley  has  mentioned  several  facts 
'  "  connected  with  this  month,  and  under  this  name, 
'  "  from  which  we  may  infer  that  it  must  have  re- 
'  "  ceived  its  name  at  this  time,  or  have  been  sup- 
'  "  posed  to  have  done  so.  He  tells  us  that  to  render 
'  "  this  designation  of  Kartika,  as  the  first  month, 
'  "  the  more  remarkable,  and  the  more  effectually 
'  "  perpetuate  the  memory  of  it,  they  fabled  the  b 
'  "  of  Kartikeya,  the  Hindoo  Mars,  or  God  of  Wl 
' "  in  this  month,  whom  he  considers  neverthel) 
'  "  only  a  personification  of  the  year,  as  beginning 
'  "  in  this  month." 

'  "  We  may  perceive  a  reason  for  connecting  the 
'  "  birth  of  their  Mars  with  the  autumnal  equinox, 
'  "  because  that  was  the  beginning  of  the  military 
'  "  season  in  India,"  On  this  point  I  trust  a  very 
'  different  solution,   suggested  by  rae,  will 
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*  considered  less  satisfactory  than  that  which  I 
'  have  quoted.  At  the  festival  of  Kartikejra  at 
'  beginning  of  October,  "  it  was  usual  to  represent 

.  *  "  him  riding  on  a  peacock  ;  which  Mr.  Bentley  ex- 

I  * "  plains  of  his  leading  on  the  year,  followed  by  the 
' "  stars  and  planets  in  his  train  ;  and  various 
' "  epithets  were  familiarly  applied  to  him,  all 
'  "  founded  on  the  same  supposition  of  the  relation  of 
'  "  priority  or  precedence,  in  which  he  stood  to  the 
'  *'  year,  and  to  everything  most  closely  connected 

'   '  "  with  the  year." 

I  '  Hence,  we  find  that  B.c.  1306,  when  the  Pleiadea 
'  culminated  at  midnight  at  the  beginning  of  Octo- 
'  ber,  the  Hindoo  year  began  with  the  month  of  the 

*  Pleiades  ;  and  that  then,  or  soon  after  the  festival 
I  *  of  Carticeya,  the  god  of  the  Pleiadea  was  fixed  at 
^■*  the  beginning  of  Cartica,  and  was  a  new  year's 

'  festival,  Under  these  circumstances,  after  all  that 
'  we  have   seen  tending  to   this   conclusion,  it  is 

*  difficult  to  avoid  the  inference,  that  as  the  Austra- 
W*  lians  must  have  celebrated  their  festival  of  the 
^'Pleiades  B.C.  1306,  at  the  time  that  the  Hindoos 

'  held  their  festival  of  the  God  of  the  Pleiades,  they 

*  were  each  using  a  primitive  calendar,  which  must 
'  have  been  inherited  from  a  common  source  by  the 

*  Egyj>tians,  tfte  Hindoos,  the  Aztecs,  and  the  Atu- 
'  traliaris. 

'  But  it  is  manifest  that  the  Hindoo  calendar  still 
'  bears  the  evidence  of  its  having  been  originally 
'  baaed  on  a  sidereal  and  progressive  year.     Id  spite 
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*  of  the  new  year's  festival  becoming  fixed  to  1 
'  autumnal  equinox,  the  months  have  actually  moved 
'  on  in  an  equal  ratio  with  the  procession  of  the 
'  year  of  the  Pleiades.  Cartica,  which  began  about 
'  the  time  of  the  cnbnination  of  the  Pleiades  at 
'  midnight,  ac.  1306,  {.e.  at  the  beginning  of  October, 
'  now  begins  in  the  middle  of  November  in  the 
'  Carnatic  calendar,  and  in  other  instances  near  the 
'  time  of  the  acronycal  rising  of  the  Pleiades,  about 
'  the  19th  of  October.    It  has  ceased  to  he  the  first, 

*  and  has  become  the  second  month  ;  and  Aawina, 
'  the  twelfth  month  of  the  year  3000  years  ago,  is 
'  now  the  first  month. 

'  Nor  was  this  progressive  character  of  the 
'  calendar  unknown  to  the  Hindoos,  who,  however, 
'  like  the  Egyptians,  and  most  nations  of  antiquity, 
'  for  some  strange  reason,  involved  the  subject  in 
'  myths  probably  often  unintelligible  to  the  initiated 
'  themselves. 

*  Sir  William  Jones  says,  "  Although  M.  de  Gentil 
'  "  assures  us  that  the  modem  Hindoos  believe  a 
'  "  complete  revolution  of  the  stars  to  be  made  in 
'  "  2400  years,  or  44  seconds  of  a  degree  to  be 
'  "  passed  in  one  year,  yet  we  have  reason  to  think 
'  "  that  the  old  Indian  astronomers  had  made  a  more 
'  "  accurate  calculation,  but  concealed  their  know- 
'  "  ledge  from  the  people  under  the  veil  of  14  Men- 
'  "  loantaras,  71  divine  ages,  compound  cycles  and 
'  "  years  of  difiercnt  sorts,  fi-om  these  of  Brahma,  to 
'  "  those  of  Patala  or  the  infernal  regions." 
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'  Sir  William  Jones  su^^csts  that  many  Hindoo 
'  myths  will  be  found  to  be  astronomical  truths, 
'  veOed  under  a  garb  of  mystery,  and  he  cites  the 

*  following  myth  as  probably  referring  to  their 
'  calendar : — 

*  They  believe  that  "  in  every  1000  divine  ages, 
'  "  or  in  every  day  of  Brama,  14  Menus  are  suc- 
* "  cesaively  invested  with  the  sovereignty  of  the 
Ha  "earth;  each  Menu,  they  suppose,  transmits  his 
^B  "  empire  to  his  sons  and  grandsons,  during  a  period 
^h"  of  71  divine  ages ;  and  such  a  period  they  call  a 
^B  **  Menwantara." 

^*     '  Let  US  apply  the  primitive  year  of  the  Pleiades 
'  to  this  enigma,  and  the  solution  is  perfectly  clear. 

*  In  every  1000  years  14  dai/a  are  gained,  and  1 

(day  is  gained  in  every  71  years. 
'  Hence  it  is  plain  that  this  must  have  referred  to 
B  sidereal  year,  which,  it  is  equally  evident,  must 
have  been  the  primitive  year  of  the  Pleiadea 
'The  same  conclusions  to  which  we  have  been 
'  led  by  an  analysis  of  the  dates  of  the  festival  that 
'  marked  the  season  of  "  the  Pleiades  above,"  will 

*  follow  also,  I  believe,  from  a  careful  examination  of 
'  the  times  of  observance  of  the  second  festival  As 
'  lar  as  I  have  had  data  to  guide  me,  I  have  found 
'  that  in  remote  antiquity,  in  several  instances,  the 
'  latter  was  held  more  than  a  month  earlier  than  the 
I  date  assigned  to  it  at  the  beginning  of  our  era ; 
f  and  that  hence  it  must  have  shared  in  the  pro- 

*  gressive  tendency  of  the  primitive  year. 
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*  I  believe  it  will  be  found  that  the  evidence  of 
'  the  lunax  and  sidereal  mansions  of  the  ancients 
^  tends  also  in  the  same  direction,  as  they  seem  to 
^  evince  this  progressive  character  in  relation  to  the 
'  seasons^  and  to  the  natural  year.     For  instance, 

*  Cartica  (the  Pleiades)  which  was  once  the  firsts  is 

*  now  the  third  Hindoo  mansion.  But  this  is  a 
'  matter  which  I  must  leave  to  astronomers,  or  at 
'  least  must  teaerve  any  further  remarks  for  a  fatuie 
^  occasion.' 


SIZE  AND  FIGURE  OF  THE  EARTH ;  by  the 

Ordnanos  Survbt  Officebs. 

Ik  the  course  of  1866  a  noble  volume  was  pub* 
lished  by  the  Ordnance  Survey  Office  at  South- 
ampton, under  the  direction  of  Colonel  Sir  Henry 
James,  RE.,  professing  only  to  give  'comparisons 

*  of  the  standards  of  length  of  England,  France, 

*  Belgium,  Prussia,  Russia,  India,  and  Australia.' 

This  was  indeed,  in  itself,  a  most  important  work 
for  perfecting  our  knowledge  of  the  size  and  shape 
of  the  earth ;  for  the  standards  alluded  to  were  the 
standard  bars  of  reference  employed  by  each  of  the 
above-named  countries^  in  their  measures  of  arcs  of 
the  meridian  in  their  respective  parts  of  the  world ; 
and  they  had  never  been  thus  directly  and  collec- 
tively compared  before. 

The  comparisons  appear  to  have  been  conducted 
with  unrivalled  skill  by  Captain  A.  R  Clarke,  RE. ; 
and  after  he  had  brought  his  long  labours  therein  to 
a  successful  conclusion,  he  appears^  with  all  the  zeal 
that  might  be  expected  from  an  accomplished 
mathematician,  to  have  hastened  to  employ  usefully 
these  new  and  most  exact  data  in  correcting,  where 
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necessaiy,  the  results  of  all  foimer  arc-of-tbe-meridian 
measures ;  and  thence  deducing  anew  the  chief 
elements  for  the  size  and  figure  of  the  earth. 

Working  as  the  learned  Captain  has  done  in  this 
instance,  with  better  and  fuller  materials  than  any 
of  his  predecessors,  his  results  on  this  occasion  must 
claim  more  confidence  than  any  which  have  ever 
been  put  before  the  public ;  and  they  stand  thus, — 

ELEMENTS  OF  THE  FIGURE  OF  THE  EARTH. 

BriMih  inehflt.         Franeh  metrai 

Polar  semi-axis, .  .  .  .  «  260,241,148*  -  6,356,068- 
Equatorial  semi-aziB  in  longitude 

16^34' East,  ....  -  261,116,200*  -  6,378,294* 
Equatorial  semi-axis  in  longitude 

106^"  34' East,         ...»     261,030,664*  «  6,376,860- 

The  Equatorial  compression  henoe  arising  .                .  m  1 .-  8270* 

The  greatest  Polar  compression  being  .  at  1 .  313* 

The  least             „                    „  .        .        .  b  1~   286* 

The  mean            „                    „  nearly  ■>  1  —   300* 

Hence,  too,  it  is  computed,  that  the  meridian 
quadrant  passing  through  Paris,  does  not  contain 
exactly  10,000,000  times  the  length  of  the  standard 
French  metres  but  10,001,472  times  that  quantity. 
And  in  fact  there  is  another  quadrant  of  the  earth, 
very  distant  too  from  Paris,  which  may  put  in  a 
Zn  for  being  more  worthy  tta  the  mJidka  of 
Paris  as  a  reference  for  the  length  of  the  French 
metre,  viz.,  the  quadrant  in  longitude  105**  34'  east; 
for  that  quadrant,  Captain  Clarke  computes  to  be 
10,000,024-  metres  long. 

But  this  peculiar  result  depending  on  the  last 
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refinement  in  the  theoretical  treatment  of  earth 
measures;  whereby  the  ellipticity  of  the  equator  has 
been^  or  is  supposed  to  be^  discovered, — and  not 
being  very  overpoweringly  attested  to  by  all  the 
numerical  results.  Captain  Clarke  computes  these 
again  on  the  older  doctrine  of  a  spheroid  of  revolu- 
tion simply ;  and  then  finds,  for 

Britlih  inchM.        French  metnt. 
The  PoIat  Bemi-azu,  .     »     250,261,452*  »  6,356,584* 

And  the  EqofttorUl  semi-axu,      »     251,112,744-  ->  6,378,206* 

The  Polar  oomprestion  being  nearly  .        .        .        .     oa     1-294* 

and  where  any  meridian  quadrant  wiU  contain  more 
than  1000  too  many  metres ;  or  show  the  celebrated 
French  standard  of  length  to  be  most  sensibly 
smaller  than  it  is  usually  given  out  to  be. 

The  above  few  numbers  expressing  the  lengths 
of  the  several  axes  of  the  earth,  contain  the  quint- 
essence of  all  the  best  observations  and  measures 
which  have  been  made  towards  that  end  by  the 
whole  human  race,  since  the  birth  of  modem  science 
down  to  the  present  day.  They  are  based  therefore 
on  such  an  enormous  amount  of  work  performed  by 
the  best  men  of  all  countries,  and  operating  over  a 
large  part  of  the  earth,  that  we  may  consider  that 
no  future  more  extended  surveys  are  likely  to  alter 
the  statements  much.  In  feu^t,  as  a  pure  mathe- 
matician would  like  to  have  the  earth  described,  he 
need  go  no  further,  or  ask  for  no  more,  than  the 
above  numbers  representing  linear  measures  for 
showing  size  and  shape. 
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But  in  the  present  day  there  are  growing  inqoiricB 
for  something  else  of  another  kind ;  and  therefore 
Sir  Henry  James  has  very  properly  added  a  notice 
on  the  Specific  Gi-avity  of  the  Earth ;  stating  that 
Dr.  Maskelyne  in  1774,  by  observations  on  the  at-- 
traction  of  the  mountain  Schehalien  in  Scotland, 
made  that  earth-quantity  —  4'90  (times  the  weight 
of  water) ;  and  that  in  1855  a  party  of  the  Ord- 
nance Surveyors  under  his,  Sir  Henry  James's, 
direction,  made  similar  observations  on  the  hill  of 
Arthur's  Seat,  near  Edinburgh,  and  found  the  earth- 
quantity  =  5'316. 

Sir  Henry  James  probably  stopped  at  this  point, 
because  there  were  no  other  cases  to  mention  of  the 
earth's  specific  gravity  being  determined  by  Ord- 
nance-Survey observations  on  British  mountains. 
But  he  has  thereby  left  us  with  a  rather  one-sided 
impression  of  what  the  real  numerical  value  of  that 
all-important  physical  feature  is  likely  to  be  ;  for 
the  Astronomer-Royal's  experiment  on  the  subject 
in  the  Harton  Colliery  pit, — in  1865  also, — gave 
6'565  ;  and  the  very  extensive  experiments  of  the 
late  Francis  Bfuly  with  the  Cavendish  apparatus,  in 
1842,  gave  6"675;  as  described  in  the  fourteenth 
volume  of  the  Memoirs  of  the  Royal  Astronomica] 
Society ;  and  in  the  opinion  of  many  persons,  form- 
ing the  closest  approach  to  this  truth  as  it  is  in 
nature,  that  has  ever  yet  been  attained  by  any  one 
experimenter. 

The  quantities  are  evidently  all  rather  rough,  in 
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spite  of  their  being  taken  to  three  places  of  decimals^ 
and  it  is  to  be  hoped  that  posterity  will  obtain 
better  and  smoother  results;  but  meanwhile  we 
may  assuredly  expect  that  the  true  quantify  in 
fact  will  be  closer  to  a  mean  of  the  whole  of  the 
above  statements,  than  to  the  mountain  observations 
quoted,  only.  And  if  we  assign  half  weight  to  the 
earliest  observation  on  account  of  its  rudeness, — ^the 
mean  of  the  whole  variety  of  results  now  brought 
together,  comes  to  6*7 ;  which  nimibers  we  prefer 
therefore  to  adopt,  as  the  best  interim  determination 
for  the  specific  gravity,  or  'mean  density,'  of  the 
whole  eartL 


ON  THE  SACKED  HEBBEW  STANDABDS  OF 
WEIGHTS  AND  MEASUBES. 

THE  SACRED  CUBIT. 

Some  preliminary  knowledge  of  this  subject  is 
necessary  in  Mowing  out  any  discussion  of  Great 
Pjnamid  metrology ;  and  as  the  authorities  are  often 
not  easy  to  refer  to,  very  various  in  their  condu- 
sions^  and  rather  imperfect  in  one  or  two  points, — 
a  condensed  statement  of  how  the  question  may 
now  be  considered  to  stand,  will  probably  not  be 
unacceptable  to  the  general  reader. 

In  each  department  of  the  old  Hebrew  metrology, 
the  names  and  relative  values  of  the  measures,  are 
comparatively  easy  and  certain  to  arrive  at ;  but 
the  absolute  values,  extremely  difficult  Thus  in 
linear  measure, — ^the  chief  standard  of  length,  with- 
out doubt  amongst  all  authors  is  by  name  the 
cubit ;  and  as  that  word  appears  again  and  again  in 
the  Hebrew  Scriptures,  all  readers  of  the  Bible  feel 
assured  that  it  does  express  a  sacred  measure  of 
length. 

But  the  moment  we  apply  to  any  of  the  same 
authors  for  the  actual  length  of  such  cubit,  in  terms 
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of  some  known  modern  measure,  as  British  inches, — 
they,  the  authors,  are  found  at  variance  with  eacli 
other,  and  differing  in  their  asserted  values,  any- 
where between  42  and  12  inches.  The  reasons  for 
these  immense  discrepancies  are  partly, — that  there 
is,  in  the  Bible,  no  simple  mention  upon  which  the 
absolute  length  of  any  cubit  can  be  at  once  de- 
termined ;  and,  partly, — that  in  the  course  of  the 
long  scriptural  history  there  inscribed  by  a  series 
of  different  hands,  during  a  long  succession  of  ages 
and  continued  reconstructions  of  the  Hebrew  nation 
on  various  models,  and  in  many  lands, — two  and 
even  three  different  cubits  are  alluded  to.  Hence 
arises  a  necessity  for  distinguishing  the  dates,  or 
occasions  when  each  separate  cubit  was  employed ; 
and  from  such  investigation  pursued  by  many  cx- 
plorera,  has  arisen  a  very  extensive  belief  as  to  one 
particular  length  of  cubit  having  been,  more  than 
any  other,  the  cubit  of  the  inspired  founders  and 

I  directors  of  the  Israelite  people. 
I  What,  then,  was  the  length  of  tJuU  cubit>  to  be 
tailed,  for  distinction's  soke,  as  well  as  of  its  own 
light,  'the  Bocred  cubit?' 
•  The  venerable  Bishop  Cumberland,  of  Peter- 
borough, in  1685, — whose  idea  of  Scripture  '  weights 
'  and  measures,'  is  printed  as  an  appendix  to  many 

I  of  the  Bibles  published  by  authority  in  this  country, 
•despairing  of  any  more  certain  or  direct  process, — 
(Bercly  imagirted,  that  tlie  sacred  cubit  must  have 
been  the  same  as  the  old  idolatrous  Egyptian  cubit ; 


or  the     I 
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and  then  adopted  the  only  published  length  of  that 
standard,  which  he  could  get, — unfortunately  a  very 
erroneous  one,  viz.,  21'888  British  inches, — for  the 
length  of  the  sacred  cubit  of  the  Bible. 

The  Rev.  J.  R.  Beard,  D.D,,  in  Dr.  Kitto's 
CyclopcBdm,  150  years  after  Bishop  Cumber! 
haa  found  no  better  principle  of  research  or  method 
of  discovery  ;  for  he  says,  plainly  and  precisely, — 
'  As  we  have  no  unit  of  measure  given  ua  in  the 
'  Scriptures,  nor  preserved  to  us  in  the  remains 
'  of  any  Hebrew  building,  and  as  neither  the  Eab- 
'  bins  nor  Josephus  afford  the  information  we  want, 
'  we  have  no  resource  but  to  apply  for  information 
'  to  the  measures  of  length  used  in  other  countries. 

*  We  go  to  the  Egyptians,  The  larger  Egyptian 
'  cubit  contained  about  234*333  Parisian  lines,  the 
'  shorter  about  204"8.   According  to  this,  the  Hebrew 

*  measures  of  length  were  these — 


* 


<  Sacred  oubit,      •-  234333  Pariai&D  linea  =  20-81  Brituh 
•  Common  cubit,  ■•  2048      Parimui  lines  »  1819  BritUIi 


Again,  tlie  Rev.  William  Latham  Bevan,  M.A.,  in 
Br.  Smith's  Dictionary  of  the  Bible,  goes  over 
nearly  the  same  ground,  adding  thereto  the  deter- 
minations of  several  modem  German  scholars, — very 
ingenious,  though  on  equally  irrelevant  data  to  any- 
thing either  contained  in  the  Scriptures,  or  connected 
with  the  Hebrews;  and, — after  hinting  that  the 
sacred  cubit  jnay  be  only  15,  and  possibly  not  more 
than  12  inches  long,— concludes  finally  for  s 


for  a  lea||J 
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equal  to  19'0515  British  incliea.'  He  also  dcclarea 
that  its  origin  must  probably  have  been  trivial  and 
unimportant ;  being  most  likely  derived  from  some 
parts  of  the  human  body,  as  with  the  measures  of 
other  then  contemporary  nations. 

Now  while  these  several  authors  themselves  confess 
that  their  materials  are  insufficient  for  a  safe  conclu- 
sion, and  do  bring  out  such  mutually  conflicting, 
and  generally  uninteresting  results,— it  has  been  a 
matter  of  extreme  surprise  to  us,  that  none  of  these 
eminent  men  have  taken  the  smallest  notice  of  the 
admirable  Dissertation  by  Sir  Isaac  Newton  on 
Cubits,  reproduced  in  this  volume,  pp.  341-366  ;  and 
alike  noticeable  for  the  author,  the  thoroughness  of 
bis  treatment  of  the  subject,  and  the  grandeur  of  the 
result  there  brought  out  for  the  sacred  Hebrew 
standard — when  still  further  examined  by  (he  light 
of  modem  science,  as  it  has  advanced  tince  Sir 
Isaac's  day. 

One  of  the  proximate  causes  of  Sir  Isaac's  remark- 
able success,  in  having  apparently  reached  the  true, 
and  only,  foundation  on  which  subsequent  investiga- 
tors can  build  securely, — seema  to  have  been, — his 
clear  perception  of  the  radical  antithesis,  in  ideas, 

*  Thii  ii  bjr  no  meMia  •  inlitjU'y  iiiit«noe  uoongat  vriton  on  Hebrew 
netTolngy, — immediktel;  &ttor  declAriDg  th«t  they  uo  nticertoin  to  the 
unoaDt  of  KVeral  unita, — yet  adopting  >n<l  iniiating  on  one  particular 
laDgtfa,  exactly  dcfin Ml  to  the  l-IO.OOOth  part  of  odd  of  the  ume  unite. 
But  it  ii  not  ui  honeat  reprMentatiDD  of  Uie  elate  of  the  eubjoct  to  eel 
before  weaker  brethren  ;  who  ar«  le<l  to  bclieva  that  thpre  can  Iw  bat 

I&ttlf  more  to  dierover.  when  the  i«qutred  length  appcan  to  be  already 
known  to  the  hundredth  part  of  a  h^rt-hmadtt, 
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association,  employment,  and  more  particularly,  in 
the  essence  of  length, — ^though  their  names  as  cubits 
were  the  same,  —  between  the  '  sacred  Hebrew 
'  cubit,'  and  the  '  profane  Egyptian  cubit' 

The  latter  he  proved  to  have  been  very  nearly 
20*7  inches  in  length :  and  our  measures  on  p.  341, 
indicate  that  he  was  remarkably  close  to  the  truth. 

But  the  former  cubit  he  finds  very  different,  and 
by  his  five  successive  methods  of  approach  ascertains 
to  be — 

First,  between         .     23*28  and  27*94  Briiish  inohee. 

Second,     „  .    23*3      „  27*9  „ 

Thiid,       „  .     24*80    „  2502  „ 

Fourth,    „  .     24*91    „  25*68  „ 

and  Fifth,  somewhere  near  24*82. 

The  mean  of  all  which  numbers  amounts  to  26*07 
British  inches. 

The  sacred  cubit^  then,  of  the  Hebrews,  in  the  time 
of  Moses — according  to  Sir  Isaac  Newton— was  equal 
to  25-07  British  inches,  with  a  probable  error  of  per- 
haps +'1.  And  what  do  we  find  within  those  limits, 
and  therefore  perfectly  without  the  Egyptian  cubit  ? 

Why  this  really  glorious  consummation  for  the 
geodesical  science  of  the  present  day  to  have  brought 
to  light  (and  first  through  the  late  John  Taylor), 
viz.,  that  a  length  of  25*025  British  inches,  or 
practically  the  sacred  Hebrew  cubit,  is  exactly  one- 
ten-millionth  of  the  earth's  semi-axis  of  rotation ; 
and  that  is  the  very  best  mode  of  reference  to  the 
earth-ball  as  a  whole, — for  a  linear  standard  through 
all  time, — that  the  highest  science  of  the  existing 
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age  of  the  world  has  yet  struck  out»  or  can  imagine. 
In  a  word,  the  sacred  cubit  thus  realized  forms  an 
instance  of  the  most  advanced  and  perfected  human 
science,  supporting  the  truest,  purest^  and  most 
ancient  religion  ;  while  a  linear  standard,  which  the 
chosen  people  in  the  earlier  ages  of  the  world  were 
merely  told  by  maxim  to  look  on  as  sacred,  com- 
pared with  other  cubits  of  other  lengths, — is  proved 
by  the  progress  of  human  learning,  in  the  latter 
ages  of  time,  to  have  had,  and  still  to  have,  a  philo- 
sophic merit  about  it,  which  no  men  or  nations  at 
the  time  it  was  first  produced,  or  within  several 
thousand  years  thereof,  could  have  possibly  thought 
of  for  themselves. 

Hence  we  feel  bound  to  give  a  fair  hypothetic  trial, 
connected  with  all  Hebrew  weights  and  measures, 
to  Sir  Isaac  Newton's  length  of  the  sacred  cubit, — 
say  25*025  British  inches, — and  to  its  being  the 
necessary  beginning,  exponent,  example,  and  in- 
separable  accompaniment  everywhere  of  the  sacred 
system.  If  we  are  wrong  in  so  doing ;  t.e.,  if  the 
length  given  above  is  not  the  real  length  of  the 
sacred  cubit,  nor  anything  at  all  near  it^ — we  shall 
soon  be  convicted  of  our  error,  on  attempting  to 
deduce  the  sacred  Hebrew  measures  of  weight  and 
capacity  therefrom ;  instead  of  from  the  22*,  or  19*, 
or  1 6 ',  inch  cubits  of  other  men.  But  if  we  are  right, 
something  else,  also  noble  and  pointedly  convincing 
of  a  more  than  human  origin,  for  those  measures, 
may  be  expected  to  appear.     Let  us  first  however 
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inquire  what  general  investknttion  may  have  been 
dolg  in  tbe^Uer  di^  of  the  Ijeot 

SACRED  HEBREW  CAPACITY  STANDARD. 

John  Taylor  has  shown  very  successfully^  that 
the  Hebrew  weights  were  derived  from  their  capa- 
city measures,  or  from  the  contents  of  those  vessels 
when  filled  with  rain-water.  And  as  the  Bible 
informs  us  that  the  '  bath/  or  capacity  measure  for 
liquids,  was  the  same  as  the  '  ephah/  or  capacity 
measuxe  for  dry.goodB,-o«r  inquiry  is  narrowed 
down  to  ascertaining  what  the  standard  for  Hebrew 
capacity  was,  in  terms  of  modem  British  measure. 

As  with  the  cubit,  we  find  here  also  that  the 
names  and  relative  values  of  the  difiiarent  ancient 
capacity  measures,  are  eai^  to  discover ;  especially 
when  the  Bible  assists  us  with  a  remarkable  part 
of  the  arrangement  in  decimals ;  or  that 

10  omen  «     1  ephah ; 
mad  100  omen  a   10  ephahs  «   1  homer  or  chomer. 

To  these,  some  smaller  divisions  have  been  sup- 
plemented frx)m  the  accoimts  of  the  Rabbinists, 
as  that 

1  ephah  «  3  seahs  a  6  hins  ^  18  oabe  »  72  logs ; 

while  a  more  important  step  in  the  scale, — not  only 
because  it  refers  to  a  larger  quantity,  but  because 
its  proportions  are  stated  in  the  Bible, — has  been 
added  by  John  Taylor,  viz.,  the  laver  =  40  ephahs 

*  *  The  Oreal  Pyramid :   Why  was  U  buUt,  and  who  built  it  ? '  pp. 
164-173. 
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or  baths.  Hence  a  complete  table  of  the  lelative 
values  of  generally  admitted  Hebrew  capacity  mea- 
sures, stands  thus,  beginning  with  the  largest, — 

LaTer,  1 

Homer  or  ohomer,  4      1 

Bath  or  ephah,  .  40    10  1 

Seah,  .  .  120    80  3      1 

Hin,    .  .  240    60  6      2      1 

Gomer  or  omer,  .  400  100  10      dj     If     1 

Cab,    .  .  720  180  18      6      8      1|    1 

Log,    .  .  2880  720  72    24    12      7^    4      1 

Many,  nay  most,  of  these  subdivisions  are  Rab- 
binistical  only,  and  not  of  any  direct  importance  in 
the  sacred  system  ;  wherefore  the  real  problem 
before  us  now  is^  to  determine  the  absolute  value  of 
any  one  in  the  series ;  and  then  to  pick  out  the 
sacred  standard. 

Now  here  again,  at  this  absolute  point  of  these 
capacity  measures,  just  as  with  the  same  feature  of 
the  cubit,  comes  the  excess  of  our  difficulty ;  for 
nothing  yet  recognised  in  the  Bible  has  been  held 
to  throw  any  light  on  the  matter. 

In  dearth,  therefore  of  the  proper  information, 
some  inquirers,  as  Bishop  Cumberland  in  former,  and 
M.  Boeckh  in  latter,  times,  make  everything  depend 
on  a  statement  of  Josephus  that  an  ephah  was  equal 
to  an  *  Attic  Metretes;*  and  while  some  contend 
with  each  other  on  what  the  value  of  that  measure 
was,  others  aver  that  Josephus  was  not  familiar  with 
the  Greek  measures,  and  really  meant  a  '  medimnus.' 
Others  still,  prefer  a  statement  of  the  Rabbinists, — 
that  1  log  =  6  hen- eggs ;  and  M.  Thenius  having 
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ascertained  their  cubical  contents  by  the  quantity  of 
water  they  displaced,  and  having  also  confirmed 
that  observation  by  a  reference  to  the  stated  weight 
of  1  log  of  water  being  equal  to  6 1  barley-corns — 
announces  that 

Britiih 
cnbie  tachnt. 

1  bath  -  4*id  EngllBh  gallons,     ....  -  1239* 

while  M.  Boeckh  announces 

1  bath  -  8*67  Englidi  gallom,     ....  -  2434- 

and  Bishop  Cumberland  annoimces 

1  bath  ■>  7  wine  gallona  4  pints  15  cubic  inches*     ■>   1748* 

The  mean  of  all  these  very  different  results, 
gives — 

1  bath,      ....«•     1,807  BritiBh  cubic  inches, 
1  homer,  .        .        .        .     »  18,070 
and  1  laver,     ....->  72,280 

probably  not  very  teix  fix)m  the  trutL 

Now  John  Taylor  had  his  reasons  for  considering 
the  laver  =  71,329  British  inches ;  and  we  are  in- 
clined to  add,  that  if, — ^in  terms  of  inches,  each  '001 
longer  than  a  British  inch,  and  of  which  longer  inches 
the  sacred  cubit  held  25, — the  laver  should  be  found 
to  contain  71,250  cubic  inches — or  abimdantly  within 
the  three  measured  determinations  above  given — ^it 
would  be  most  remarkable  as  an  expression  for  the 
capacity  and  specific  gravity  of  the  whole  globe  of 
the  earth, — a  problem  of  surpassing  difficulty  even 
to  the  most  advanced  science  of  the  present  day, 
yet  precisely  apposite  to  the  purpose  in  hand,  and 
ennobling  to  the  soul  of  man  to  contemplate.  (Vol. 
iiL  p.  152.) 
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But  such  a  result  is  not  to  be  admitted,  except  on 
I'^ta  much  more  precise  than  any  of  those  above 
r  quoted ;  and  we  have  not  had  as  yet  any  Bible 
authority  at  all,  for  the  absolute  value ;  nor  for  the 
laver  being  considered,  more  than  any  other  si^e  of 
vessel,  the  standm-d  of  the  system ;  from  which 
standard,  the  other  mentioned  measures  are  deriva- 
tions only  for  common  purposes.  Yet,  such  testimony 
lexists,  as  we  believe,  in  Sacred  Scripture,  and  in 
tigorous  connexion  with  the  linear  proportions  of 
the  sacred  cubit,  as  already  kid  down  ;  and  thus, — 


Of  all  the  contents  of  the  Tabernacle  of  the  Con- 
gregation, prepared   by  Moses  in  the  wildemeas, 
none  was  so  sacred  as  *  the  Ark  of  the  Covenant'    It 
was  kept  in  the  Holiest  of  Holies ;    occupied  its 
chief  space  ;  and  was  never  to  be  looked  on  by  any 
but  the  High  Priest  alone,  even  during  a  joomey. 
Near  it  was  placed  an  ephah  measure  ;  and  outside 
its  compartment,  as  Michaelis   has    shown,    were 
[  various  other  standards  of  measure  ;  but  no  metro- 
[  logical  purpose,  that  we  are  aware  of,  has  hitherto 
I  been  assigned  to  the  ark   itself.      As  its  original 
[  name,  *  area '  implies,  it  was  a  box  or  chest :  and 
its  first  stated  purpose  as  such,  was, — to  hold  the 
Divine  autograph  of  the  law  written  on  stone. 
This  box,  made  of  shittim,  or  acacia  wood,  was 

IlidlesB ;  though  a  crown  of  gold  was  afterwards 
added  round  about  the  rim,  and  a  separate  or  loose 
fid  was  made  for  it  of  pure  gold,  called  the  mercy- 


li 
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seat.  The  actual  seat,  however — said  to  be  oc- 
casionally  occupied  as  a  throne  by  an  expreasion  of 
the  Divine  presence — was  not  that  lid ;  but  was 
fonned  by  the  wings  of  two  winged  angels,  con- 
structed in  gold  at  either  end  of  the  lid ;  which 
lid,  at  such  time,  together  with  the  ark  below,  then 
formed  the  footstool} 

With,  the  lower  part  only  of  this  arrangement, 
or  the  ark,  have  we  to  do  ;  and  that  was  in  itself 
(the  loose,  upper,  lid  of  gold  being  removed),  merely 
a  lidlesa  box,  made  of  a  hard  and  tough  wood, 
derived  from  a  tree  common  to  the  bJllB  of  Sinai. 

Such  a  shape  and  material  are  not  unusual  for 
large  vessels  of  capacity  measure.  But  then,  what 
was  the  size  of  this  one  %  The  Scriptures  say,  2-5 
cubits  long,  1'6  cubit  broad,  and  1'5  high. 

Was  this  outside  measure,  or  inside  measure  T 
Outside  without  doubt ;  first,  because,  on  the  latter 
supposition,  the  vertical  component  of  the  proper^ 
tions  would  inevitably  have  been  spoken  of  as  depth, 
and  not  height ;  and  second,  because  the  lid,  or 
mercy-seat  being  made, — aa  duly  stated  in  the 
same  place,  of  only  the  mme  length  and  breadth  aa 
the  open  box  of  the  Ark, — would  infallibly  have 

'  'The  lid  or  cover  of  the  tik.  vu  of  tbe  uune  length  uid  breadih, 
and  made  of  the  purest  gold.  Over  it.  at  the  two  extremitioa,  were 
'  two  nheruliun,  with  their  face*  tunied  towarda  each  other,  and  in- 
'  ollned  a  little  towwds  the  lid  (otherwiBe  called  the  mercy-aetrt). 
'  Tbeii  winp,  which  were  ipread  out  over  the  top  of  the  ail,  fonn«d 
■  the  throne  of  God,  the  King  of  Israel,  while  tho  ark  itself  waa 
•the  footstool  (Exodus  ixr.  10-32;  iiiTii.  1  ■»). '— Kitto"*  Bftfc 
Cychpintia.  p.  214. 
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tumbled  down  into  it,  if  that  length  and  breadth 
had  applied  to  that  box's  inner,  and  not  its  outer 
dimensions. 

Hence,  with  the  length  of  the  sacred  cubit  in  our 
hands^  we  can  immediately  approach  exceedingly 
near  to  the  exact  cubical  contents  of  the  ark  For, 
although  the  thickness  of  its  sides  is  not  mentioned 
in  Scripture, — ^a  knowledge  of  the  size,  shape,  and 
material  of  the  whole,  being  already  given, — ^the 
limits  within  which  such  thickness  must  be  found, 
are  left  very  narrow  indeed. 

Let  the  thickness  be  assumed,  for  instance,  1'8 
inches  ;  and  these  inches  similar  to  those,  of  which 
the  sacred  cubit  contains  26,  and  the  semi-axis  of 
the  earth's  rotation  250  millions ; — ^then  the  length, 
breadth,  and  depth,  will  be  reduced  from  an  outside 
of  62*5,  376,  and  37'6  inches^  to  an  inside  of  589, 
33*9,  and  85*7 :  the  continued  multiplication  of 
which  three  last  quantities  gives,  71,282  cubic  inches 
for  the  capacity  contents  of  the  box. 

Or,  if  we  consider  the  sides  and  ends  1*75  inch 
thick,  and  the  bottom  2  inches^ — also  very  fair  pro- 
portions in  carpentry, — then  the  inside  measures 
are  69*0,  340,  and  35'5 ;  which  yield  for  their 
cubical  contents,  71,213  inches.    Mean  =  71,248. 

Thus  in  any  mode,  almost^  of  practically  con- 
structing the  ark-box,  on  the  data  given  in  the 
Bible,  taken  in  conjunction  with  Sir  Isaac  Newton's 
length  of  the  sacred  cubit, — as  opposed  to  the  pro- 
fane cubits  of  Egypt,  Phoenicia,  Greece,  and  Rome, 

VOL.  XL  2  o 
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we  come  extraordinarily  close  upon  that  most  im- 
portant number  of  71,250  cubic  inches.  And  that 
is  not  only  very  near  to  the  mean  of  all  men's  de- 
terminations of  the  contents  of  one  Hebrew  Uiver, 
or  forty  Hebrew  baths ;  but  is  the  very  amount 
also  of  the  coffer  in  the  Great  Pyramid, — wliicb 
building,  though  in  Egypt,  will  be  shown  in  vol  iii. 
to  have  been  composed  for  purposes  much  more 
anti-  than  pro-Egyptian ;  and  without  that  nation's 
intelligent  understanding,  or  concurrence.  But 
here  it  is  enough  to  remind,  that  the  precise  theo- 
retical cubic-con  tenta  value  already  mentioned,  Is  so 
remarkably  expressive  of  the  bulk  and  constitntion 
of  the  earth  as  a  whole, — that  the  stated  use  of  the 
'  ark'  under  circumstances  of  Divine  presence,  as  a 
footstool, — instantly  brings  to  our  minds  the  words 
of  the  Lord  in  Isaiah,  and  repeated  in  Acts,  *  the 
•  earth  is  my  footstool.' 

When  such  remarkable  earth-commensurabilities 
in  size  and  internal  physics,  then,  are  assignable  by 
modern  science  to  the  ark  (of  the  Covenant),  on  the 
Scripture  statement  of  its  dimensions, — and  when 
we  add  thereto  the  transcendently  sacred  character 
assigned  by  Moaes  to  it,  and  the  extraordinary 
means  applied  to  its  preservation, — we  ore  obliged 
to  consider  it  as  the  grand  standard,  and  significant 
origin,  of  all  the  other  Hebrew  mea-sures  of  capa- 
city, which  were  allowed  to  be  derived  by  various 
subdivisions  from  it. 

The  brazen  lavers  of  Solomon,  then,  which  were 
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each  of  them  of  the  same  rekUtve,  or  stated  size  as 
the  ark, — i.e.,  forty  baths  in  contents, — ^may  be  con- 
sidered merely  copies  of  the  more  ancient  ark,  as 
to  cubical  bulk,  for  common  metarological  and  other 
purposes ;  and  may,  in  so  far,  remain  at  the  head  of 
our  practical  table,  while  their  more  precious  original 
is  only  to  be  referred  to  on  important  occasions. 

THE  MOLTEN  SEA. 

If  the  above  principles  are  correct^ — ^they  may 
throw  some  light  on  a  very  much  larger  measure  of 
capacity  still,  once  in  use  among  the  Hebrews  for 
sacred  purposes^ — viz.,  the  *  Molten  Sea ;'  that  huge 
vessel  cast  in  bronze  by  King  Solomon, — and  which 
has  been  restored,  imaginatively,  of  almost  every 
possible  shape  and  size  by  various  modem  essayists^ 
— ^but  not  connected  by  them  with  any  very  certain 
principles,  or  direct  application  of  the  sacred 
standard ;  while  the  notices  of  it  in  the  Bible  itself, 
are  rather  conflicting. 

ThxiB,  for  the  relative  value  of  its  contents^ — ^they 
are  stated  in  Kings  to  be  2000,  and  in  Chronicles 
3000,  baths.  But  inasmuch  as  the  account  in 
Kings  is  much  more  full  than  that  of  Chronicles, — 
and  in  Kings  alone  is  given  at  the  same  time  the 
contents  of  the  laver  in  baths  also, — we  shall  secure 
ourselves  from  perhaps  referring  to  a  profane 
Egyptian  or  some  other  size  of  bath,  if  we  conclude 
that  the  contents  of  the  Molten  Sea  were  2000  of 


468  THE  SACRED  HEBREW  STANDARDS    [SECT.  V. 

^se  baths  of  which  the  laver  held  40  ;  or  that  in 
fiEU^t  the  Molten  Sea  was  equal,  in  cubic  contents,  to 
fifty  times  one  Laver  ;  and  one  Laver  was  equal  to 
the  Ark  of  the  Covenant ;  whose  cubic  contents  in 
inches  we  have  shown  to  be  as  nearly  as  possible 
71,250. 

But  then,  how  does  the  absolute  size  of  the  Molten 
Sea,  as  given  by  Bible-stated  linear  measure,  accord 
with  such  a  deduction  ? 

We  read  in  1  Kings  vii.  23-26,  *  And  he  made  a 
'molten  sea,  ten  cubits  from  the  one  brim  to  the 
'  other :  it  was  round  all  about,  and  his  height  was 

*  five  cubits ;  and  a  line  of  thirty  cubits  did  com- 
'  pass  it  round  about.  .    .    .  And  it  was  an  hand- 

*  breadth  thick :  ...  it  contained  two  thousand  hatha' 

The  first  point  to  be  ascertained,  is  the  general 
figure:  and  here,  though  some  good  men  have 
ilgined  .  clindrioal  Ipe.  .odim.  a  ^elli,g 
caldron  form, — we  are  inclined  to  agree  with  the 
greater  number  of  all  inquirers,  who  are  for  a  herrU" 
sphere.  For  to  such  a  figure  the  expression  *  round 
'  all  about,'  conjoined  with  a  diameter  given  'from 

*  brim  to  brim,'  and  that  diameter  equal  to  twice 
the  height, — seems  best  to  apply ;  besides  such  a 
figure  being  the  most  appropriate  shape  for  a  large 
vessel,  as  this  was,  of  cccst  brass.  Josephus,  more- 
over, adds  his  testimony,  whatever  that  may  be 
worth,  again  and  again,  expressly  stating  that  the 

*  Molten  Sea'  was  of  a  hemispherical  form. 

There  then  remains  only  the  one  further  difficulty, 
viz.,  that  the  circumference  of  the  vessel  is  stated  at 
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thirty  cubits  ;  when,  if  the  diameter  of  its  brim  had 
been  really  ten  cubits,  with  a  circular  plan, — the  cir- 
cuit must  necessarily  have  been  31'4159,  etc.,  cubits. 

It  would  seem  to  be  probable,  however,  that  the 
thirty  cubits  circumference  applies  to  the  interior 
measure ;  while  the  ten  cubits  breadth,  coupled 
with  the  five  cubits  height,  in  place  of  depth,  evi- 
dently allude  to  exterior  meaaures,  as  explained  in 
the  similar  case  of  the  Ark.  Such  too,  appeared  iu 
a  manner  of  itself,  on  applying  the  thickness  of '  a 
'  handbreadth'  (deduced  from  a  practical  handling 
of  a  25-inch  cubit,  and  a  liberal  interpretation  of  the 
mere  term,  as  meaning  five  inches  or  a  little  more)  ; 
for,  on  decreasing  the  ten  cubits  diameter  by  that 
quantity  on  either  side,  the  remainder  was  almost 
exactly  the  diameter  of  a  circle,  whose  circumfer^ 
ence  measured  the  thirty  cubits  actually  recorded. 

Hence,  then,  we  have  to  compute  the  cubical 
contents  of  a  hemispherical  hollow,  whose  diameter 
is,  not  ten  sacred  cubits  or  250  inches,  but  238'73 
inches  only  ;  and  such  quantity,  in  the  same  inches 
cubic,  amounts  to  3,562,070  ;  and  divided  by  50, 
gives  71,241. 

That  is,  the  Molten  Sea  contained  (under  the 
circumstances,  within  a  microscopic  quantity  of 
difference),  fifty  times  the  contents  cither  of  the 
moat  sacred  Ark  of  the  Covenant  standard  of 
(Hebrew  capacity  measure  ;  or  of  the  Coffer  of  the 
'mnti- Egyptian,  and  entirely  un-idtilatrous,  Great 
lid;  i.e.,  71,250  cubic  Pyramid  inches. 

So  huge  a  vessel  might  perhaps  be  looked  on  by 
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many  persons  as  a  mere  solitary  wonder,  and  no 
part  of  a  regular  system  of  capacity  measurea. 
But  at  the  Great  Pyramid,  there  is  a  space  marked 
off  to  indicate  a  very  lai^e  amount  of  cubical  con- 
tents ;  utterly  different  in  shape  from  King  Solomon'* 
brazen  sea, — yet,  when  neatly  and  accurately  mea- 
sured, it  is  found  to  contain  close  on  the  same 
amount  of  cubical  contents  aa  that,  or  fifty  times 
71,250  cubic  Pyramid  inches.  (More  exactly,  be- 
tween 71,178  and  71,292  ;  see  voL  iii.  p.  168.)  At 
the  Great  Pyramid,  too,  the  chamber  space  alluded 
to,  fiJls  80  important  a  part,  both  in  extending  the 
practical  application  of  the  metrological  system 
there  embodied,  and  in  pointing  to  its  high  origin 
and  noble  purposes, — entirely  unknown  to  any 
Egyptians, — that  we  may  safely  thence  infer,  that 
'  the  Molten  Sea'  of  the  Scriptures,  is  likewise  no 
accidental  or  extraneous  feature  in  the  sacred 
Hebrew  metrology  ;  but  will  be  found  to  fulfil  pur- 
poses, and  to  have  been  framed  with  a  wisdom, — as 
already  shown  in  the  case  of  both  the  sacred  cubit 
and  the  Ark  of  the  Covenant, — fully  to  justify  the 
place  which  it  occupies  in  Holy  Writ. 
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